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NOTE: This document is incorporated by referemcgection 1962(h), title 13, California Code
of Requlations (CCR). Additional requirements rssegy to complete an application for
certification of zero-emission vehicles and hylaidctric vehicles are contained in other
documents that are designed to be used in conpumwiith this document. These other
documents include:

1. “California Exhaust Emission Standards and Pestedures for 2001 and Subsequent
Model Passenger Cars, Light-Duty Trucks, and Medidmy Vehicles” (incorporated by
reference in section 1961(d), title 13, CCR);

2. “California Evaporative Emission Standards aedtTProcedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated é&ference in section 1976(c), title 13,

CCR);

3. “California Refueling Emission Standards andt R¥ecedures for 2001 and Subsequent
Model Motor Vehicles” (incorporated by referencesection 1978(b), title 13, CCR);

4. OBD Il (section 1968, et seq. title 13, CCRapplicable);

5. “California Environmental Performance Label Sfieations for 2009 and Subsequent
Model Year Passenger Cars, Light-Duty Trucks, amdliMm-Duty Passenger Vehicles”
(incorporated by reference in 1965, title 13, CCR);

6. Warranty Requirements (sections 2037 and 2@8318, CCR);

7. “Specifications for Fill Pipes and Openings obtielr Vehicle Fuel Tanks” (incorporated
by reference in section 2235, title 13, CCR);

8. Guidelines for Certification of Federally Ceagd Light-Duty Motor Vehicles for Sale in
California (incorporated by section 1960.5, title CCR); and

9. “California Non-Methane Organic Gas Test Procedi (incorporated by reference in
section 1961(d), title 13, CCR).
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PRO CEDURES FOR
200 2011AND SUBSEQUENT MODEL ZERO-EMISSION VEHICLES,-ANB2001 AND
SUBSEQUENT-MODEL HYBRID ELECTRIC VEHICLES, IN THE PASSENGER CAR,

LIGHT-DUTY TRUCK AND MEDIUM-DUTY VEHICLE CLASSES

A. Applicability

The emission standards and test procedures iddcisment are applicable to-ZD2011
and subsequent model-year zero-emission passeagetight-duty trucks and medium-duty
vehicles, and-2002011and subsequent model-year hybrid electric pass@agg, light-duty
trucks and medium-duty vehicles. The general proedand requirements necessary to certify a
vehicle for sale in California are contained in t@alifornia Exhaust Emission Standards and
Test Procedures for 2001 and Subsequent Model iRges€ars, Light-Duty Trucks and
Medium-Duty Vehicles” (hereinafter “LDV/MDV TPs”gnd apply except as amended herein.
A manufacturer may elect to certify-a-20B009 or a 201@odel-year hybrid electric vehicle
under these standards and test procedures an®WWaIDV TPs.

B. Definitions and Terminology

1. Definitions

In addition to the following, these test proceduresrporate by reference the definitions
and abbreviations set forth in the Title 40 Cod€@deral Regulations (CFRB6.1803-01, the
definitions and abbreviations set forth in the LINDV TPs, and the definitions set forth in

section 1900, title 13-Califernia-Code-of Reguwat-CCR)

“Advanced technology PZEV” or “AT PZEV” means any PZEV with an allowance
greater than 0.2 before application of the PZEWaatroduction phase-in multiplier.

“All-Electric Range” means the total miles driven electrically (witle #ngine off)
before the engine turns on for the first time, ratfite battery has been fully charged. For a
blended off-vehicle charge capable hybrid eleateikicle, the equivalent all-electric range shall
be considered the “all-electric range” of the véhic

“All-Electric Range Test” means a test sequence used to determine theohage
electric vehicle or of a hybrid electric vehicletlout the use of its auxiliary power unit. The
All-Electric Range Test cycle consists of the Higlywuel Economy Schedule and the Urban
Dynamometer Driving Schedule (see section E ofetliest procedures).

“Alternate Continuous Urban Test Schedule”means a repeated series of the following
sequence: UDDS, 10 minute key-off hot soak, UDDfsl, BH0-20 minute key-off hot soak. This
alternate procedure may be substituted for thei@amtis Urban Test Schedule when the
Continuous Urban Test Schedule cannot be performed.

“Alternate Continuous Highway Test Schedule”’means a repeated series of the
following sequence: HFEDS, 15 second key-on patdB&DS, and 10-20 minute key-off hot
soak. This alternate procedure may be substitaethé Continuous Highway Test Schedule
when the Continuous Highway Test Schedule cannpebermed.
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“Auxiliary power unit” means a device that converts consumable fuel g
mechanical or electrical energy. Some examplesigiliary power units are internal combustion
engines, gas turbines, or fuel cells.

“Battery electric vehicle” or “BEV” means any vehicle that operates solely by use of a
battery or battery pack, or that is powered priflgdhrough the use of an electric battery or
battery pack but uses a flywheel or capacitor shates energy produced by the electric motor or
through regenerative braking to assist in vehigleration.

“Battery or Battery pack” means any electrical energy storage device camgist any
number of individual battery modules or cells tisaised to propel a battery electric or hybrid
electric vehicle. These terms may also genericafigr to capacitor and flywheel energy storage
devices in the context of hybrid electric vehicles.

“Battery state-of-charge” means the quantity of electrical energy remaiiiniie
battery relative to the maximum rated capacityhefbattery expressed in percent.

“Blended off-vehicle charge capable hybrid electriczehicle” means an off-vehicle
charge capable hybrid electric vehicle that usestigine to supplement battery/electric motor
power during charge depleting operation.

“Blended operation mode” means an operating mode in.which the enerqy stataie-
of-charge decreases, on average, while the vekidieven and the engine is used occasionally
to support power requests

“Charge- depletlnq net energy consumptlon”means the net eIectrlcaI energys E

measured in watt-hours consumed by vehicle ovectihege depleting cycle rangeulk E.qcan
be expressed as AC or DC watt hours, where apatepri

“‘Charge-depleting (CD) mode”means an operating mode in which the energy storag
state-of-charge (SOC) may fluctuate but, on averdgereases while the vehicle is driven.
Hybrid electric vehicles are required to be clasdibs either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFEDK06, or SC03).

“Charge depleting actual range or R4." means the distance traveled on the Urban
Charge Depleting Test Procedure at which the sitdtarge is first equal to the average state-
of-charge of the two consecutive UDDS tests usezhtbthe Urban Charge Depleting Test
Procedure. This range must be accurate to thestedd miles. (See section F.11.9.)

“Charge depletien depleting cyclerange or R.qc’ means the distance traveled on the
Urban or Highway Charge Depleting Procedure uinéatést cycle prior to where the state-of-
charge is above the lower bound state-of-chargeaonte for one test cycle. This range will
appear as the sum of a discrete number of test dygflances. This range shall be accurate to the

nearest 0.1 miles. (See section F. 1]&8#)+eved—b%a—hylenel—eteetm—veh+ele—en—a—spedlf|
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“Charge-sustaining net energy consumption’means the net electrical energy, Ecs,
measured in watt-hours consumed by vehicle dutiagge sustaining operation. For charge
sustaining operation, this number should be ~ 0.

“Charge-sustaining (CS) mode”means an operating mode in which the energy sorag
SOC may fluctuate but, on average, is maintainedcatrtain level while the vehicle is driven.
Hybrid electric vehicles are required to be clasdibs either charge-sustaining or charge-
depleting over each driving cycle (i.e. UDDS, HFED06, or SC03).

“Consumable fuel” means any solid, liquid, or gaseous matter tHaaises energy when
consumed by an auxiliary power unit.

“Continuous Urban Test Schedule’means a repeated series comprised of an Urban
Dynamometer Driving Schedules (UDDS), 40 CFR, Bé&rtAppendix I, which is incorporated
herein by reference; each test is followed by anirfute key-off soak period.

“Continuous Highway Test Schedule”’means a repeated series comprised of four
consecutive key-on Highway Fuel Economy Driving &thlies (HFEDS) with a 15 second key-
on pause in-between each HFEDS. After every fodREDS, a 0-30 minute key-off soak
period is permitted, if necessary.

“Continuous US06 Test Schedule’means a repeated series of US06 driving schedules
(US06) with a key-on idle period of not less thae eninute and not greater than two minutes
between each US06.

“Electric drive system” means an electric motor and associated poweretecs,
which provide acceleration torque to the drive whisemetime during normal vehicle operation.
This does not include components that could aetrastor, but are configured to act only as a
generator or engine starter in a particular vetagiglication.

“Electric range fraction” means the fraction of electrical energy derivednfioff-
vehicle charging and regenerative braking enerigyive to total traction energy used over the
charge depletion range on a specified drive cycle.

“Enhanced AT PZEV” means any PZEV that has an allowance of 1.0 atgreer
vehicle without multipliers and makes use of a ZE¥l.

“Equivalent all electric range” means-the-charge-depletionrange-multiplied-by the
electricrangdraction{(EAER =R ERF)the total range timed the All Electric Range Fi@att

of the charge depleting range test. It represdetsontribution of energy from the battery to the
total enerqgy used by the vehicle over the chargéetiag range test.

“Fuel cell vehicle” or “FCV” _means any vehicle that receives propulsion sélety an
onboard fuel cell power system.

“Fuel-fired heater” means a fuel burning device that creates hedhépurpose of
warming the passenger compartment of a vehiclelbes not contribute to the propulsion of the
vehicle.

“Grid-connected hybrid electric vehicle” means a hybrid electric vehicle that has the
capacity for the battery to be recharged from dboard source of electricity and has some all-
electric range.

“HFEDS” means highway fuel economy driving schedule. £€FR_Part 600
8600.109(b).
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“Hybrid electric vehicle” or “HEV” means any vehicle that can draw propulsion energy
from both of the following on-vehicle sources afretd energy: 1) a consumable fuel and 2) an
energy storage device such as a battery, capaaitiywheel.

“Hybrid fuel cell vehicle” or "HFCV” means any vehicle that receives propulsion
energy from both an onboard fuel cell power sysaeiwh either a battery or a capacitor.

“Neighborhood Electric Vehicle” or “NEV ” means a motor vehicle that meets the
definition of “low-speed vehicle” either in secti@85.5 of the Vehicle Code or in 49 CFR
8571.500 (as it existed on July 1, 2000), and isfest to zero-emission vehicle standards.

“‘NIST” means the National Institute of Standards and fi@oky.

“Off-vehicle charge capable”means having the capability to charge a battem fan
off-vehicle electric energy source that cannot deenected or coupled to the vehicle in any
manner while the vehicle is being driven. A gr@hoected hybrid electric vehicle is one
example of an off-vehicle charge capable hybridtelevehicle.

“Placed in service” means having been sold or leased to an end-uderarust to a
dealer or other distribution chain entity, and havbeen individually registered for on-road use
by the California Department of Motor Vehicles.

“PZEV” means any vehicle that is delivered for sale ilif@aia and that qualifies for a
partial ZEV allowance of at least 0.2.

“Regenerative braking” means the partial recovery of the energy nornthigipated
into friction braking that is returned as electricarrent to an energy storage device.

“SAE J2572" means the “Recommended Practice for Measuring Gaesumption and
Range of Fuel Cell and Hybrid Fuel Cell Vehicleelfed by Compressed Gaseous Hydrogen” as
published by the Society of Automotive EngineergINNSERT DATE), 2008.

“*SC03” means the U.S. EPA SCO03 driving schedule repriegewnehicle operation with
air conditioning, as set forth in Appendix | of @FR Part 86.

“SOC Net Change Tolerance”means the state-of-charge net change tolerantestha
applied to the SOC Criterion for charge-sustairiglgrid electric vehicles when validating an
emission test. See section-[E® and F.1@f these procedures for tolerance specifications.

“SOC Criterion” means the state-of-charge criterion that is agpbeacharge-
sustaining hybrid electric vehicle to validate amssion test. The SOC Criterion requires that
no net change in battery energy occurs over a gegrcycle, i.e. the final battery state-of-charge
that is recorded at the end of the emission test el equivalent to the initial battery state-of-
charge that is set at the beginning of the emisgista The SOC Net Change Tolerance shall be
applied to the SOC Criterion.

“Type O, I, 1.5, II, Ill, _ard IV,and V ZEV" all have the meanings set forth in section
C.4.4(a).

“US06” means the USO06 driving schedule for aggressiwendrias set forth in
Appendix | of 40 CFR Part 86.

“UDDS” means urban dynamometer driving schedule as gbhtAppendix | of 40 CFR
Part 86.

“Zero-emission vehicle” or “ZEV” means any vehicle certified to zero-emission
standards.

“Zero-emission VMT” means the vehicle miles traveled with zero exhamsssions of
any criteria pollutant (or precursor pollutant).
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“ZEV fuel” means a fuel that provides traction energy in @droEVs. Examples of

2. Terminology

current technology ZEV fuels include electricitydnogen, and compressed air.

Abbreviation  Units
Charge Depleting Actual Range Reda mi
Charge Depleting to Charge Sustaining Range Redes mi
Charge Depleting Net Energy Consumption Ecq wh
Charge Depleting C£Produced Mg a/mi
Charge Sustaining G@roduced Mcs a/mi
Highway Charge Depleting Cycle Range Reden mi
Highway Electric Range Fraction ERR, %
Highway Equivalent All-Electric Range EAER, mi
Highway Equivalent All-Electric Range Energy Congtion EAEREG,  wh/mi
Urban Charge Depleting Cycle Range Redeu mi
Urban Electric Range Fraction ERF, %
Urban Equivalent All-Electric Range EAER, mi
Urban Equivalent All-Electric Range Energy Consumpt EAEREG,  wh/mi
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C. Zero-Emission Vehicle Standards.

1. ZEV Emission Standard. The Executive Officer shall certify new 2009 and
subsequent model passenger cars, light-duty tracksmedium-duty vehicles as ZEVs if the
vehicles produce zero exhaust emissions of amgripollutant (or precursor pollutant) under
any and all possible operational modes and comditio

2. Percentage ZEV Requirements

21 General Percentage ZEV Requirement.

(a) Basic Requirement.he minimum percentage ZEV requirement for each
manufacturer is listed in the table below as thegmage of the PCs and LDT1s, and LDT2s to

the extent required by section C.2.2(c), produgethe manufacturer and delivered for sale in
California that must be ZEVs, subject to the candd in section C.2.2.

Model Years Minimum ZEV Requirement
2009 through 2011 11 percent
2012 through 2014 12 percent
2015 through 2017 14 percent
2018 and subsequent 16 percent

(b) Calculating the Number of Vehicles to Which thecBetage ZEV Requirement is
Applied. For the 2009 through 2011 model year8, manufacturer’s production volume of PCs
and LDTls and LDTZS as appllcable produced ahideded for sale in Californiate-eermply
meamill be based on thathree-year average of the
manufacturer S volume of PCs and LDTls and LDTSZaplecabIe produced and delivered for
sale |n Callfornla in the : v ;

5100'9' years) Ment
model xears! a manufacturer S groductlon volumeliergiven model year and two subsequent
model years will be based on the three-year aveshtiee manufacturer’s volume of PCs and
LDT1s, and LDT2s, as applicable, produced and dedit for sale in California in the prior
fourth, fifth and sixth years [for example, 2013debyear ZEV requirements (for the 2013
through 2015 model years) will be based on Califopgnoduction volumes of PCs and LDT1s,
and LDT2s as applicable, for the 2007 to 2009 mgdats]. This production averaging is used

to determine ZEV requirements only, and has nacetia a manufacturer’s size determination.
As an alternative to the three year averaging iof year production described above, a
manufacturer may elect to base its ZEV obllgatlnrtrua number of PCs and LDT1s, and
LDT2s, as applicabla 2-1prpduced by the manufacturer
and delivered for sale in California that same nhgdar A manufacturer may, on an annual
basis, select either the three year average araime model year calculation methdd.applying
the ZEV requirement, a PC, LDT1, or LDT2 as apflleathat is produced by-a-smalvelume
onemanufacturer (e.q., Manufacturer, dut is marketed in California by another manufeat
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(e.q., Manufacturer Bynder the other manufacturer’s (Manufacturen&neplate, shall be
treated as having been produced by the marketimyifaeturer_ (Manufacturer B)

(c) Phase-in of ZEV Requirements for LDTBeginning with the ZEV requirements
for the 2009 model year, a manufacturer’'s LDT2 putithn shall be included in determining the
manufacturer’s overall ZEV requirement under sec@2.1(a) in the increasing percentages
shown in the table below.

2009 2010 2011 2012+
51% 68% 85% 100%

(d) Exclusion of ZEVs in Determining a Manufacturer&eS Volume.ln calculating
for purposes of sectior3.2.1(b) and (c) the volume of PCs, LDTasd LDT2s a manufacturer
has produced and delivered for sale in Califorthia,manufacturer shall exclude the number of
ZEVs produced by the manufacturer, or by a subsidmwhich the manufacturer has a greater
than 50% ownership interest, and delivered for sa@alifornia.

2.2 Requirements for Large Volume Manufacturers.

(@) Primary Requirements for Large Volume Manufactutarsugh Model Year
2011 In the 2009 through 2011 model years—a-tasgemre manufacturer must meet at least
22.5 percent of its ZEV requirement with ZEVs or\ZEredits generated by such vehicles, and
at least another 22.5 percent with ZEMs—advaneeaslegyAT PZEVs, or credits generated
by such vehicles. The remainder of m%lagQ%manufacturer s ZEV requirement may be
met using PZEVs or credits generated by such vehicl

(b)  Alternative Requirements for Large Volume Manufieerti
(2) Minimum Floor for Production of Type Ill ZEVs.

(A) [RESERVED]

(B) Requirement for the 2009-2011 Model Yeakdargevslume
manufacturer electingte-be-subjecthie alternative compliance requwements
durlng model years 2009 through 2011 must procaisie: =

ZEV credlts egual tgutficientto-meeta-cumulative-percentageZENGasmen

e£0-650.82percent of the manufacturers sales! usmg thlon volume
determination method described in section C.2.th@ygh production, delivery

for sale, and placement in service of ZEVs, othantNEVs and Type-Q&EVs,

using credit ratios for each ZEV nge compared Tg@ 1] QI’GSCI’Ibed in the
table below s s
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ZEV Types Credit Substitution Ratio
Type | 2
Type L5 1.6
Type |l 1.33
Type IV 0.8
Type V 0.57

(i) Manufacturers may use credits generated by P98 model year
ZEV:s that qualify for an extended service multipli@der section C.6 for a year
primarily during calendar years 2009-2011, provitiest 33 years of such a
multiplier will equal 4 ZEV credits.

(i) Manufacturers may elect, on an annual basisletermine their
alternative requirement using either productiorunod determination methods
described in section C.2.1(b).

(C) [RESERVED]
(D) [RESERVED]
(E) [RESERVED]

(D) Exclusion of Additional Credits for Transportati@ystemsAny
additional credits for transportation systems gateel in accordance with section
C.7.5 shall not be counted towards compliance thighsection C.2.2(b)(1)(B).

(G) Carry-over of Excess CreditZEV credits generated from excess
production in model years 2005 through 2008 magareed forward and applied
to the 2009 through 2011 minimum floor requiremsgecified in
4962 1B _hsection C.2.2(b)(1)(Bprovided that the value of these
carryover credits shall be based on the modelipeahich the credits are used.
Beginning-iwith the2012_model yeathese credits may no longer be used to
meet the ZEV requirement; they may be used as EeldaAT PZEV, AT PZEV,
or PZEV credits. ZEV credits earned in model \#209 and subsequent would
be allowed to be carried forward for two yearsdpplication to the ZEV
requirement. For example, ZEV credit earned in20#0 model yeawvould
retain full flexibility through the2012_model yeaat which time that credit could
only be used as Enhanced AT PZEV, AT PZEV, or PZiEdits, and could not
be used to satisfy the ZEV credit obligation, whigy only be satisfied with
credit generated from ZEVs.
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(H)  Failure to Meet Requirement for Production-e=RbeZEVs. A
manufacturer that, after electingte-be-subjethealternative requirements in
section C.2.2(b) for any model year from 2009 tiglo@011, fails to meet the
requwement in section C 2. 2(b)(1)(B) by the enthef2011 model yeathe

falls, shall be treated as

()] Rounding Conventiohe number ofR#eellFEVs needed for a
manufacturer under section C.2.2(b)(1)(B) shaltdaended to the nearest whole
number.

(2) Compliance With Percentage ZEV Requiremefrighe 2009 through
2011 model years,-adargevelamanufacturer electingte-be-subjecthe alternative
compliance requirements in a given model year mesdt at least 45 percent of its ZEV
requirement for that model year with ZE\ +anieath gyAT PZEVs or
Enhanced AT PZEV,sr credits generated from such vehlcl es. ZEMitsegenerated for

compliance with the alternative requirements duganyg given model year will be agglled
to the 45 percent which may be met with ZEVs, ATERZ, Enhanced AT PZEVs, o

credits generated from such vehicles, but not PZEN® remainder of th%g%ekame
manufacturer's ZEV requirement may be met using\VPZ&r credits generated from

such vehicles.

3) Sunset of Alternative Requirements After the 20a@delYear. The
alternative requirements in section C.2.2(b) arteanailable after the 2011 model year.

(c) Election of the Primary or Alternative RequiremefutsLarge Volume
Manufacturers. A large-velumananufacturer shall be subject to the primary ZE§uirements
for the 2009 model year unless it notifies the Exiwe Officer in writing prior to the start of the
2005 model year that it is electing to be subje¢he alternative compliance requirements for
that model year. Thereafter, a manufacturer sleafiubject to the same compliance option as
applied in the previous model year unless it negithe Executive Officer in writing prior to the
start of a new model year that it is electing tatcwto the other compliance option for that new
model year. However,-a-large-velumanufacturer that has previously elected-te-bgestip
the prlmary ZEV requwements for one or more 0f2009 through 201fnodel years4nthethree

) may prior to the end of the 2011 model year

%h#e%ea&p%&edlect%e%em%a@i%ame alternative compliance requirements _for2069

through 2011 model yeatse-ful-threeyearperodpon a demonstration that it has complied
with all of the applicable requirements for thatipe in section C.2.2(b)(1)(B).

(d) Requirements for Large Volume Manufacturers in Ma@ars 2012 through
2017.

(D 2012 through 2014 Requirements:
a A largevelumemanufacturer must meet the tofdtV obllgatlon%e%eent
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ith ZEVs or ZEV credits generated by such

vehlcles! excludlng NEVs and Type 0 ZEVs, equalttteast 0.81% of its annual sales,
using either production volume determination mettescribed in section C.2.1(b). No

more than 50% of the total obligation may be mehWwWZEVs. No more than 75% of the

total obligation may be met with AT PZEVs. No md¢nan 92.5% may be met with
Enhanced AT PZEVs and NEVs, other than I|m|ts dbechn section C 7.6The entire

reqwrement may be met solely with ZE\is—

(2) 2015 through 2017 Requirements.manufacturer must meet its ZEV
obligationwith ZEVs or ZEV credits generated by such velsicexcluding NEVs and
Type 0 ZEVs, equal to at least 3% of its annuadssalsing either production volume
determination method described in section C.2.10.more than 42.8% of the total
obligation may be met with PZEVs. No more tharl3@ of the total obligation may be
met with AT PZEVs. No more than 78.5% may be mi¢gh Winhanced AT PZEVs and
NEVs, other than limits described in section C.7T®e entire requirement may be met
solely with ZEVs.

(3) The following table enumerates a manufacturerrwahgercentage

obligation forthe 2012 though 201imhodel yearsf they-were-tdhe manufacture

groducs the minimum number of creditequiredto meetthats ZEV obllgatlon andhe
tite maximum component percentages forthe-eptional

Enhanced AT PZEV AT PZEV, and PZEV catego#e

Total ZEV Minimum Enhanced
Years Percent ZEV floor | AT PZEVsoor| AT PZEVs | PZEVs4pto
Requirement|  (percent) NEVs (percent) (percent)
pereentage (percent)
range percentage
ahRge
2012 - 2014 12 0.883—3-0 | 2.1980—2~4 3.0 6.0
2015 - 2017 14 36860 9:6-3.0 2.0 6.0
4 Exclusion of Additional Credits for Transportati@ystems.An

additional credits for transportation systems in accordance with section C.7.5

shall not be counted towards compliance with th#igno of the ZEV obligation which
must be met with ZEVs, specified in section C.2@A(d

(e) Requirements for Large Volume Manufacturers in Md@ars 2018 and
Subsequentin the 2018 and subsequent model years—a-lasggre manufacturer must meet a
ZEV total percent requirement of 16 percent. Tlaximum portion of ataye-velume
manufacturer’s percentage ZEV requirement that beayatisfied by PZEVs that are not
Enhanced AT PZEVs advancedtechnrele@yT PZEVs, or credits generated by such vehicles,
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is limited to 6 percent of the manufacturer’'s apgatle California PC, LDT1, and LDT2
production volume; Enhanced AT PZEVs and d&dvanecedtechneledyZEVs or credits
generated by such vehicles may be used either alonmecombinationto meet up to one-half of
the manufacturer’s remaining ZEV requirement.

2.3 Requirements for Intermediate Volume Manufactuers. In 2009 and
subsequent model years, an intermediate volume factover may meet its ZEV requirement
with up to 100 percent PZEVs or credits generajesigh vehicles.

2.4  Requirements for Small Volume Manufacturers andndependent Low
Volume Manufacturers. A small volume manufacturer or an independewtyolume
manufacturer is not required to meet the percerdagérequirements. However, a small
volume manufacturer or an independent low volumaufecturer may earn and market credits
for the ZEVs or PZEVs it produces and deliversdale in California.

2.5 Counting ZEVs and PZEVs in Fleet Average NMOG Calciations. For
purposes of calculating a manufacturer’s fleet ageMNMOG value and NMOG credits under
sections=2960-HgH2-arkP61(b) and (c), title 13, CCR, a vehicle certifess a ZEV is counted
as one ZEV, and a PZEV is counted as one SULEWfieerto the 150,000 mile standards,
regardless of any ZEV or PZEV multipliers.

2.6 [RESERVED]

2.7 Changes in Small Volume, Independent Low Volumeand Intermediate
Volume Manufacturer Status.

(a) Increases in California Production Volumé 2009 and subsequent model years, if a
small volume manufacturer’s average California piighn volume exceeds 4,500 units of new
PCs, LDTs, and MDVs based on the average numbegtotles produced and delivered for sale
for the three previous consecutive model yeard,ar independent low volume manufacturer’s
average California production volume exceeds 10(00& of new PCs, LDTs, and MDVs based
on the average number of vehicles produced andetteti for sale for the three previous
consecutive model years, the manufacturer shdtbmger be treated as a small volume, or
independent low volume manufacturer, as applicaid,shall comply with the ZEV
requirements fordependenttowvelumdrdermediate volume manufacturers, as applicable,
beginning with the sixth model year after the lafsthe three consecutive model years.

If an intermediate volume manufacturer’'s averagié@aia production volume exceeds 60,000
units of new PCs, LDTs, and MDVs based on the @yeerumber of vehicles produced and
delivered for sale for the three previous consgeutiodel years (i.e., total production volume

exceeds 180,00eehiclesin a three year periodhe manufacturer shall no longer be treated as
an intermediate volume manufacturer and shall rtmgg W|th the SIXth model year after the last
of the three consecutive model ye : y

Workshop Draft: 9/24/08
Hearing Date: 12/11/08 C-6



Regurrements will begrn |n the fourth model yedhea than the sixth model ye&helead-time
reavberewhena manufacturer ceases to be a small or

mtermedrate vqume manufacturer in 2003 or subsegyears due to the aggregation
requirements in majority ownership situations, gtd¢bhat if the majority ownership in the
manufacturer was acquired prior to the 2001 modat ythe manufacturer must comply with the
stepped-up ZEV requirements starting in the 2018ehygear.

(b) Decreases in California Production VolumkE.a manufacturer’s average California
production volume falls below 4,500, 10,000,60,000 units of new PCs, LDTs, and MDVs, as
applicable, based on the average number of velpectekiced and delivered for sale for the three
previous consecutive model years, the manufactivat be treated as a small volume,
independent low volume, or intermediate volume nfiacturer, as applicable, and shall be
subject to the requirements for a small volumegpahdent Iow volume, or intermediate volume
manufacturer beginning with the next model y AEad A

(c) Calculating California Production Volume in ChangkeOwnership Situations.
Where a manufacturer experiences a change in olipersa particular model year, the change
will affect application of the aggregation requirems on the manufacturer starting with the next
model year. The manufacturer's small or intermeedv@lume manufacturer status for the next
model year shall be based on the average Califpnoiduction volume in the three previous
consecutive model years of those manufacturers evhaxiuction volumes must be aggregated
for that next model year. For example, where aghaf ownership during the 2010 model year
results in a requirement that the production volwiklanufacturer A be aggregated with the
production volume of Manufacturer B, Manufactures Atatus for the 2011 model year will be
based on the production volumes of Manufactureasd B in the 2008-2010 model years.
Where the production volume of Manufacturer A maestaggregated with the production
volumes of Manufacturers B and C for the 2010 mgeal, and during that model year a change
in ownership eliminates the requirement that Mactufiger B’s production volume be aggregated
with Manufacturer A’s, Manufacturer A’s status tbe 2011 model year will be based on the
production volumes of Manufacturers A and C in2008-2010 model years. In either case, the
lead time provisions in sectios2.57(a) and (b) will apply.

3. Partial ZEV Allowance Vehicles (PZEVSs).
3.1 Introduction. This section C.3 sets forth the criteria for itlgmg vehicles

delivered for sale in California as PZEVs. A PZEB\a vehicle that cannot be certified as a ZEV
but qualifies for a PZEV allowance of at least 0.2.
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3.2 Baseline PZEV Allowance In order for a vehicle to be eligible to receave
PZEV allowance, the manufacturer must demonstiatgtiance with all of the following
requirements. A qualifying vehicle will receivédbaseline PZEV allowance of 0.2.

(@) SULEV StandardsCertify the vehicle to the 150,000-mile SULEV exist
emission standards for PCs and LDTs in section (96, title 13, CCR. Bi-fuel, fuel-flexible
and dual-fuel vehicles must certify to the applleal0,000-mile SULEV exhaust emission
standards when operating on both fuels;

(b) Evaporative EmissionsCertify the vehicle to the evaporative emissitandards
in section 1976(b)(1)(E), title 13, CCR (zero-feghporative emissions standards);

(© OBD. Certify that the vehicle will meet the applicable-board diagnostic
requirements in section 1968.1 or 1968.2, titleAGR for 150,000 miles; and

(d) Extended WarrantyExtend the performance and defects warranty gesgd forth
in sections 2037(b)(2) and 2038&R) 10 15 years or 150,000 miles, whichever occuss,fi
except that the time period is to be 10 years foera emission energy storage device used for
traction power (such as a battery, ultracapaattoother electric storage device).

3.3  Zero-Emission VMT PZEV Allowance.
(@) Calculation of Zero Emission VMT AllowancA.vehicle that meets the

requirements of section C.3.2 and has zero-emis&hitle miles traveled (“VMT”) capability
will generate an additional zero emission VMT PZ&\bwance, calculated as follows:

trban Zero-emission VMT Allowance
EgquivalentA-Elestric Range
EAER)

EAER, < 10 miles 0.0

EAER, > 10 miles EAER, x (1 — UI-"Rcdg)lél?éI% 11.028
and
10 miles to=20 40 miles

Rcda> 40040 miles 458 EAER/29.63

Regs

The urban equivalent all-electric range (EAEBnd-urbarcharge-depletiodepleting actual
range—aetua(R 49 shall be determined in accordance with sectladd andE32424a)F.5.5,
respectivelypf these test procedures. Tdatility Factor (UF) based on the charge—depiet
depleting actuatange-aetualR.q5) shall be determined according+ &4

survefitirom SAEJ4721)2841 PropDft 2008issued-Mareh-1999 152,
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(b)  Alternative ProceduresAs an alternative to determining the zero-emisSMT
allowance in accordance with the preceding se@i@3(a), a manufacturer may submit for
Executive Officer approval an alternative procedoredetermining the zero-emission VMT
potential of the vehicle as a percent of total VMIGng with an engineering evaluation that
adequately substantiates the zero-emission VM Trdtation. For example, an alternative
procedure may provide that a vehicle with zero-emaiss of one regulated pollutant (e.g. NOx)
and not another (e.g. NMOG) will qualify for a zeemission VMT allowance of 1.5.

(c) [RESERVED]

3.4  PZEV Allowance for Advanced ZEV Componentry. A vehicle that meets the
requirements of section C.3.2 may qualify for aneated componentry PZEV allowance as
provided in this section 3.4.

(@) Use of High Pressure Gaseous Fuel or Hydrogen §®&ystemA vehicle
equipped with a high pressure gaseous fuel staggiem capable of refueling at 3600 pounds
per square inch or more and operating exclusivelthts gaseous fuel shall qualify for an
advanced componentry PZEV allowance of 0.2. Adlelsapable of operating exclusively on
hydrogen stored in a high pressure system capébédueling at 500@8689pounds per square
inch or more, or stored in nongaseous form, shatead qualify for an advanced componentry
PZEV allowance of 0.3.

(b) Use of a Qualifying HEV Electric Drive System.

Q) Classification of HEVsHEVs qualifying for additional advanced
componentry PZEV allowance or allowances that neayded in the AT PZEV category
are classified in one of four types of HEVs basedhe criteria in the following table.
HEVs must qualn‘y for the Zero Emission VMT allowmfun sectlon ca 3(a1 etthis
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Characteristics Type C Type D Type E Type F Type G
ZeroEmission | Zero-Emission
Electric Drive VMT YML
System Peak >10kw | >10kw | >50kw | @llowancez 10 | allowancez 10
Power Outbut mile all-electric | mile all-electric
P range (UDDS range (US06
drive cycle) drive cycle)
Traction Drive <60 > 60 > 60
System Voltage Volts Volts Volts 2 60 Volts 260 Volts
Traction Drive Yes Yes Yes Yes _Yes
Boost -
Rege_neratlve Yes Yes Yes Yes _Yes
Braking —
Idle Start/Stop Yes Yes Yes Yes Yes

(2) [RESERVED]
(3) [RESERVED]

4) Type C HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeets@ll of the criteria for a Type C
HEV, and that is equipped with an advanced tractiogrgy storage system — such as
lithium ion batteries, nickel metal-hydride batés;i ultracapacitors, or other similar
systems — with a design lifetime of at least 10yequalifies for an additional advanced
componentry allowance of 0.2 in the 2009 throughl2odel years, 0.15 in the 2012
through 2014 model years, and 0.1 in the 2015 ahdexjuent model years.

(5) Type D HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetaall of the criteria for a Type D
HEV qualifies for an additional advanced compongatiowance of 0.4 in the 2009
through 2011 model years, 0.35 in the 2012 thr&@®t model years, and 0.25 in the
2015 and subsequent model years.

(6) Type E HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetnall of the criteria for a Type E HEV
qualifies for an additional advanced componentigveance of 0.5 in the 2009 through
2011 model years, 0.45 in the 2012 through 2014eiyehrs, and 0.35 in the 2015 and
subsequent model years.

(7 Type F HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeetsa@ll of the criteria for a Type F

HEV, including achieving 10 miles or more of aleelric UDDS rangeqgualifies for an
additional advanced componentry allowance e£0236 the 2009 through 2011 model
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years, G-B7 in the 2012 through 2014 model years, ar&Diii the 2015 and subsequent
model years.

(8) Type G HEVs.A PZEV that the manufacturer demonstrates to the
reasonable satisfaction of the Executive Officeets@ll of the criteria for a Type G
HEV, including achieving 10 miles or more of aleelric US06 range, qualifies for an
additional advanced componentry allowance of 0n9thée 2009 through 2011 model
years, 0.89 in the 2012 through 2014 model yeas0a78 in the 2015 and subsequent
model years.

£8)(9) Severability. In the event that all or part of section C.3.4(b)+8) is
found invalid, the remainder of these standardstesidprocedures, including the
remainder of section C.3.4(b)(1)-8)7 remains in full force and effect.

3.5 PZEV Allowance for Low Fuel-Cycle Emissions A vehicle that makes
exclusive use of fuel(s) with very low fuel-cyclmssions shall receive a PZEV allowance not to
exceed 0.3. In order to receive the PZEV low fu@le emissions allowance, a manufacturer
must demonstrate to the Executive Officer, usingrpeviewed studies or other relevant
information, that NMOG emissions associated withfirel(s) used by the vehicle (on a
grams/mile basis) are lower than or equal to Or@ing/mile. Fuel-cycle emissions must be
calculated based on near-term production methodsmirastructure assumptions, and the
uncertainty in the results must be quantified.

3.6 Calculation of PZEV Allowance.

(@) Calculation of Combined PZEV Allowance for a Vehiglhe combined PZEV
allowance for a qualifying vehicle in a particuraodel year is the sum of the PZEV allowances
listed in this section C.3.6, multiplied by any RZmtroduction phase-in multiplier listed in
section C.3.7, subject to the cap in section 13.6.

(2) Baseline PZEV AllowanceTlhe baseline PZEV allowance of 0.2 for
vehicles meeting the criteria in section C.3.2;

(2) Zero Emission VMT PZEV Allowanc&he zero-emission VMT PZEV
allowance, if any, determined in accordance witttisa C.3.3.;

3) Advanced ZEV Componentry PZEV Allowantle advanced ZEV
componentry PZEV allowance, if any, determineddocadance with section C.3.4; and

(4) Fuel-cycle Emissions PZEV Allowancéhe fuel-cycle emissions PZEV
allowance, if any, determined in accordance witttisa C.3.5.

(b) Caps on the Value of an AT PZEV Allowance.
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Q) Cap for28642009and Subsequent Model-Year Vehicléhe maximum
value an AT PZEV may earn before phase-in multipliencluding the baseline PZEV
allowance, is 3.0.

(2) [RESERVED]
3.7 PZEV Multipliers
€)) [RESERVED]

(b) Introduction Phase-In Multiplier for PZEVs That Bea Zero Emission VMT
Allowance Each 2009 through 2011 model year PZEV thatsearrero em|SS|on VMT
allowance under section C.3.3 and-dssproduced-ahdatkd-forsale-in-Califernigold to a
California motorist or is leased for three or mgears to a California motorist who is given the

option to purchase or re-lease the vehicle foryears or more at the end of the first lease term,
gualifies for a phase-in multiplier e£31025

4. Quialification for ZEV Multipliers and Credits.

41 [RESERVED]

4.2 [RESERVED]

43 [RESERVED]

4.4  ZEV Credits for 2009 and Subsequent Model Years.

(@) ZEV Tiers for Credit CalculationsZEV credits from a particular ZEV are based
on the assignment of a given ZEV into one of tHWwing sx eightZEV tiers:
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ZEV Tier UDDS ZEV Fast Refueling Capability
Range (miles)

NEV No minimum N/A
Type O <50 N/A
Type | >50,<75 N/A
Type 1.5 >75,<100 N/A
Type ll > 100 N/A

A =100
eR =200

Must be capable of replacing 95
Tvoe Il > 100 m?les (UDDS ZE_V range) irt 10
~ype T minutes per section C.4.4.(b)
> 200 N/A

Must be capable of replacing 190
miles (UDDS ZEV range) ig 15
minutes per sectior962-HeH{5)(B
C.4.4(a}b)

Must be capable of replacing 285

miles (UDDS ZEV range) ig 15
minutes per section C.4-4-(b)

Type IV > 200

V
(O]
o
@)

Type V

(b) Fast Refueling.The “fast refueling capability” requirement fo2@09 and
subsequent model-year Type 8KV, or V ZEV in section2962(eHE5¥AL.4.4.(a)will be
considered met if the Type lll ZEV has the capaptlb accumulate at least 95 miles of UDDS
range in 10 minutes or less and the Type IV &B¥ has the capability to accumulate at least
190 or 285miles, respectivelyin 15 minutes or less.

(c) ZEV Credits for 2009 and Subsequent Model-Year ZBV2009 and subsequent
model-year ZEV, other than a NEV or Type 0, ear@&Y¥ credit when it is produced and
delivered for sale in California. A 2009 and supisent model-year ZEV earns additional credits
based on the earliest year in which the ZEV isqiaa service (not earlier than the ZEV'’s
model year). The following table identifies thedits that a ZEV in each of the-gightZEV
tiers will earn, including the credit not contingem placement in service, if it is placed in
service in the specified model year or by Junef@d the end of the specified calendar year.
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Total Credit Earned by ZEV Type and Model
Year for Production and Delivery for Sale
and for Placement
. Model Year in Which ZEV is
Tier . :
Placed in Service
2009 - 2017 2018 +
NEV 030 030
Type O 1 1
Type | 2 2
Type 1.5 2.5 2.5
Type |l 3 3
Type lll 4 3
Type IV 5 3
Type V 7 3

(d) Multiplier for CertainspetandPype HEVsS. A 2009 through 2011 model-year
PypetandType|VEVS, excluding NEVs or Type 0 ZEVshall qualify for a multiplier of 1.25
if it is either sold to a motorist or is leased floree or more years to a motorist who is given the
option to purchase or re-lease the vehicle foryears or more at the end of the first lease term.

(e)  Counting Specified ZEV Placed in a Section 177eStas
belew—Specified model yearTypel-tE5-HteVEVS, excluding NEVs and nge 0 ZEVs
that are_eithecertified to the California ZEV standards or pafran advanced technology
demonstration prograrnd are placed in service in Californiaime state that is administering
the California ZEV requirements pursuant to seclidr of the federal Clean Air Act (42 U.S.C.
87507)_(hereafter “section 177 stataef)plicable for the ZEV’s model year may be counted
towards compliance in California and in any secfi@id statewith the-Calferaigpercentage
ZEV requirements in section C.2, including the fegments in section C.2.2.(b) and,(d)
provided that the credits are multiplied by theaaff ant-\VM's large volume manufacturer’s
total sales in the state receiving credit to-théE¥|arge volume manufacturertstal sales in
California. _The table below specifies the guatifymodel years for each ZEV tgge that may be
ounted towards comgllance in any sectlon 177 si areralaly
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Vehicle Type —FhroughModel Years

Type |, 1.5, or Il ZEV 2009 2014
Type lll e, IV, or V ZEV 2009 -2017

() NEV Test ProceduresBeginning in 2010 model year, to be eligible thug credit

amount in section C.4.4.(c), NEVs must meet thiewahg specifications and requirements in
this section C.4.4(f):

(1) Specifications.A 2010 and subsequent model-year NEV, earnstcredi
when it meets all the following specifications:

(A) Acceleration. The vehicle has a 0-20 mph acceleration of 6.0
seconds or less when operating with a payload ®f@@Rinds and starting with the
battery at a 50% stat#-charge.

(B) ___Top Speed.The vehicle has a minimum top speed of 20 mpmwhe
operating with a payload of 332 pounds and stasiiitly the battery at a 50%
stateof-charge. The vehicle’s top speed shall not excéeu@h when tested in
accordance with 49 CFR 571.500 (68 FR 43972, hiyY003).

(C) Constant Speed Rang&he vehicle has a minimum 25 mile range
when operating at constant top speed with a payd&832 pounds and starting
with the battery at 100% staté-charge.

(2) Battery RequirementA gualifying NEV must be equipped with sealed,

maintenance-free batteries.

(3) Warranty RequirementA NEV drive train, including battery packs, must
be covered at least 6 months of the first 12 moothke NEV coverage period shall be a
full warranty; the remainder of the first 12 mon#red all of the second 12 months of the
coverage period may be covered under optional lghiaifor purchase) extended
warranties and may be prorated. If the extend is prorated, the percentage of
the battery pack's original value to be coveretefunded must be at least as high as the
percentage of the prorated coverage period sirbiging. For the purpose of this
computation, the age of the battery pack must ppeessed in intervals no larger than
three months. Alternatively, a manufacturer mayec®0 percent of the original value of
the battery pack for the full period of the extethaearranty.

(4) Prior to allowance approval, the Executive Gdfimay request that the
manufacturer provide copies of representative Velsiod battery warranties.
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5. [Reserved]

6. {Resenved|Extended Service Multiplier for 1997-2003 Model-YenZEVs and
PZEVs With > 10 Mile Zero Emission Range.Except in the case of a NEV, an additional
ZEV or PZEV multiplier will be earned by the manctiarer of a 1997 through 2003 model-year
ZEV, or PZEV with> 10 mile zero emission range for each full ye#s registered for operation
on public roads in California beyond its first tbrgears of service, in the 2009 through 2011
calendar years. For additional years of servigdisg earlier than April 24, 2003, the
manufacturer will receive 0.1 times the ZEV creddt would be earned by the vehicle if it were
leased or sold new in that year, including muléidi on a year-by-year basis beginning in the
fourth year after the vehicle is initially placedservice. For additional years of service stgrtin
April 24, 2003 or later, the manufacturer will re@e0.2 times the ZEV credit that would be
earned by the vehicle if it were leased or sold irethat year, including multipliers, on a year-
by-year basis beginning in the fourth year after\thhicle is initially placed in service. The
extended service multiplier is reported and earngde year following each continuous year of
service. Additional credit cannot be earned aftedel year 2011.

7. Generation and Use of ZEV Credits; Calculation bPenalties

7.1 Introduction. A manufacturer that produces and delivers for sa(@alifornia
ZEVs or PZEVs in a given model year exceeding thaufacturer's ZEV requirement set forth
in section C.2 shall earn ZEV credits in accordanith this section C.7.

7.2 ZEV Credit Calculations.

(@) Credits from ZEVs The amount of g/mi ZEV credits earned by a mactuirer in
a given model year from ZEVs shall be expresseaaits of g/mi NMOG, and shall be equal to
the number of credits from ZEVs produced and dediddor sale in California that the
manufacturer applies towards meeting the ZEV reguénts for the model year subtracted from
the number of ZEVs produced and delivered for saf@alifornia by the manufacturer in the
model year and then multiplied by the NMOG fleeti@mge requirement for PCs and LDT1s, or
LDT2s, as applicablefor that model year.

(b) Credits from PZEVsThe amount of g/mi ZEV credits from PZEVs earngdb
manufacturer in a given model year shall be expeess units of g/mi NMOG, and shall be
equal to the total number of PZEV allowances frankEWs produced and delivered for sale in
California that the manufacturer applies towardgting its ZEV requirement for the model year
subtracted from the total number of PZEV allowanitem PZEVs produced and delivered for
sale in California by the manufacturer in the mogr and then multiplied by the NMOG fleet
average requirement for PCs and LDT1s, or LDT2=spgdicable for that model year.

(© Separate Credit Account§.he number of credits from a manufacturer’s [i] ZEV
and [ii] enhanced AT PZEVs, [iidevancedtechnolohT PZEVs arditiv] all other PZEVs,
and [v] NEVsshall each be maintained separately.
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7.3 ZEV Credits for MDVs and LDTs Other Than LDT1s. ZEVs and PZEVs
classified as MDVs or as LDTs other than LDT1s rhayounted toward the ZEV requirement
for PCs, LDT1s, and LDT2s as applicable, and inetuch the calculation of ZEV credits as
specified in this section C.4 if the manufactu@dssignates.

7.4 ZEV Credits for Advanced Technology Demonstratn Programs In model
years 2009 through 2014—a=+ehiZleVs and Enhanced AT PZE\Vatherthan-@xcluding
NEVs, whiehdsplaced in a California advanced technology demratish program for a period
of two or more years, may earn ZEV credits evenis not “delivered for sale” or registered
with the California Department of Motor VehiclesNIY). To earn such credits, the
manufacturer must demonstrate to the reasonaldéasdion of the Executive Officer that the
vehicles will be regularly used in applications egpiate to evaluate issues related to safety,
infrastructure, fuel specifications or public ediima, and that for 50 percent or more of the first
two years of placement the vehicle will be-sitdatpdratedn California. Such a vehicle is
eligible to receive the same allowances and crédhtsit would have earned if placed in service.
To determine vehicle credit, the model-year design for a demonstration vehicle shall be
consistent with the model-year designation for eminal vehicles placed in the same
timeframe. Manufacturers may earn credit for aayas-si25 vehicles_per model, per ZEV
state, per yeaunder this section C.7.4. A manufacturer’s vedsch excess of thess&-vehicle
cap will not be eligible for advanced technologyndastration program credits.

7.5 ZEV Credits for Transportation Systems

(@) General. In model years 2009 and subsequent, a ZEV pldoetlyo or more
years, as part of a transportation system mayagditional ZEV credits, which may used in the
same manner as other credits earned by vehickbsibtategory, except as provided in section
C.7.5(c) below. In model years 2009 through 2@hk &gnhanced AT
PZEV, AT PZEV, or PZEV placed as part of a transportatlon systeay earn additional ZEV
credits, which may be used in the same mannethas otedits earned by vehicles of that
category, except as provided in section C.7.5(gvbe A NEV is not eligible to earn credit for
transportation systems. To earn such creditantreufacturer must demonstrate to the
reasonable satisfaction of the Executive Officat the vehicle will be used as a part of a project
that uses an innovative transportation system saritbed in section C.7.5(b) below.

(b) Credits Earned.In order to earn additional credit under this ieecC.7.5, a
project must at a minimum demonstrate [i] sharexlafsZEVs, Enhanced AT PZEVAT
PZEVs,or PZEVs, and [ii] the application of “intelligémew technologies such as reservation
management, card systems, depot management, locaéinagement, charge billing and real-
time wireless information systems. If, in additimnfactors [i] and [ii] above, a project also
features linkage to transit, the project may reedinther additional credit. For ZEVs only, not
including NEVs, a project that features linkagérémsit, such as dedicated parking and charging
facilities at transit stations, but does not denras shared use or the application of intelligent
new technologies, may also receive additional trfediinkage to transit. The maximum credit
awarded per vehicle shall be determined by the ErexOfficer, based upon an application
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submitted by the manufacturer and, if approprittte project manager. The maximum credit
awarded shall not exceed the following:

Type of Model Year Shared Use,| Linkage to
Vehicle Intelligence Transit
PZEV through 2011 2 1
AT PZEV through 2011 4 2

Enhanced

AT P7EV, <UUY (hrough £V 4 <

AT PZEV 2009 through 2011 4 2
ZEV 2009 through 2011 6 3

Enhanced

AT P7EV, <Ulz and subseque L L

AT PZEV 2012 and subsequent 1 1
ZEV 2012 and subsequent 2 1

(c) Cap on Use of Credits.

(1)  ZEVs. Credits earned or allocated by ZEVs pursuantitogection C.7.5,
not including all credits earned by the vehiclelitsmay be used to satisfy up to one-
tenth of a manufacturer’'s ZEV obligation in anyegivmodel year.

(2) Enhanced AT PZEV<Credits earned or allocated by Enhanced AT
PZEVs pursuant to this section C.7.5, not includitigredits earned by the vehicle itself,
may be used to satisfy up to one-tenth of a mahwuf@cs ZEV obligation in any given
model year, but may only be used in the same mamether credits earned by vehicles
of that category.

£(3) AT PZEVs.Credits earned or allocated by AT PZEVs purstmiitis
section C.7.5, not including all credits earnedtwsyvehicle itself, may be used to satisfy
up to one-twentieth of a manufacturer’'s ZEV obligatin any given model year, but may
only be used in the same manner as other creditecay vehicles of that category.

£33(4) PZEVs. Credits earned or allocated by PZEVs pursuatitisosection
C.7.5, not including all credits earned by the ekhitself, may be used to satisfy up to
one-fiftieth of the manufacturer’'s ZEV obligatiomany given model year, but may only
be used in the same manner as other credits ebynezhicles of that category.

(d)  Allocation of Credits.Credits shall be assigned by the Executive Officghe
project manager or, in the absence of a separagecpbmanager, to the vehicle manufacturers
upon demonstration that a vehicle has been placagroject. Credits shall be allocated to
vehicle manufacturers by the Executive Officeréo@dance with a recommendation submitted
in writing by the project manager and signed byrahufacturers participating in the project, and
need not be allocated in direct proportion to theher of vehicles placed.

7.6 Use of ZEV Credits A manufacturer may meet the ZEV requiremeniniy
given model year by submitting to the Executivei€f a commensurate amount of g/mi ZEV
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credits consistent with section C.2. Credits icheaf the categories may be used to meet the
requirement for that category as well as the reqouénts for lesser credit earning ZEV
categories, but shall not be used to meet the rement for a greater credit earning ZEV
category. For example, credits produced from Ecbad®T PZEVs may be used to comply with

AT PZEV requirements, but not with the portion thaist be satisfied by ZEVsThese credits
may be earned previously by the manufacturer onieed) from another partyexeceptthat

(@) NEVs. Ceredits earned from NEVs offered for sale or plaiceskervice in model
years 2001 through 2005 cannot be used to satnsfg than the gercentage Ilmlts described in

the followmg tabl

Percent limit for NEVs
Model Years ZEV Obligation that: allowed to meet each
Obligation:
2009 — 2011 Must be made with ZEVs 50%
2009 . 75%
£VUUC s Lo/
5010 — 2011 May be met with AT PZEVs but not PZE\ 50%
2009 — 2011 May be met with PZEVs No Limit
Must be made with ZEVs 0%
3 May be met with Enhanced AT PZEVs and 0
2012 - 2014 AT PZEVS 50%
May be met with PZEVs No Limit

Additionally, credits earned from NEVs offered &ale or placed in service in model years 2006
or later can be used to the percentage limits destin the following table:
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Percent limit for NEVs

Model Years ZEV Obligation that: allowed to meet each
Obligation:
May be met through compliance with .
No Limit

Primary Requirements

May be met through compliance with
2009 — 2011 A[ternatlve Requirements, and must be met 0%
e with ZEVs

May be met through compliance with

Alternative Requirements, and may be mget No Limit
with AT PZEVs

Must be met with ZEVs 0%
2012 - 2014 May be met with Enhanced AT PZEVs, AT No Limit

PZEVs, or PZEVs

This limitation applies to credits ear
manufacturer or ear

s Oy the same
g by another manufacturer and acquired.

(b) Carry forward provisions for &rge VolumeManufactures. ZEV credits

generated from excess production in model year9 20d subsequent, including those acquired
from another party, may be carried forward and iegdpo the ZEV minimum floor requirement
specified in sectianC.2.2.(b)(1)(B) and (dfjor two subsequent model years. Beginning with th

third subsequent model year, those earned ZEVtsradiy no longer be used to satisfy the
manufacturer’'s percentage ZEV obligation that maly be satisfied by credits from ZEVs, but
may be used to satisfy the manufacturer’s percerd&dy obligation that may be satisfied by
credits from Enhanced AT PZEVs, AT PZEVs, or PZEW¥ar example, ZEV credit earned in
2010 would retain full flexibility through 2012, athich time that credit could only be used as
Enhanced AT PZEV, AT PZEV, or PZEV credits.

(c) Carry forward provisions for manufacturers otheathLarge Volume
Manufacturers ZEV credits generated from 2009 and subsequedehyear production by
manufacturers that are net L\V\NErge volume manufacturensay be carried forward by the
manufacturer producing the ZEV credit until the mf@cturer becomes subject to the- E\ldge
volume manufacturerequirements, after the transition period permittesection C.2.7(a).

When subject to the-b\VNarge volume manufactureequirements, a manufacturer must comply
with the provisions of section C.7.6(b).

ZEV credits traded by a manufacturer other thaistlarge volume manufacturés any other
manufacturer, including a-LVNarge volume manufacturesire subject to section C.7.6(b),
beginning in the model year in which they were picet (e.g., a 2009 model year ZEV credit
traded in calendar year 2010 can only be appligdutds the portion of the manufacturer’s
requirement that must be met with ZEVs through nhgdar 2011; beginning in model year
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2012, the credit can only be applied to the portibthe manufacturer’'s requirement that may be
met with Enhanced AT PZEVs, AT PZEVs, or PZEVSs).

7.7 Requirement to Make Up a ZEV Deficit

(@) General A manufacturer that produces and delivers fog salCalifornia fewer
ZEVs than required in a given model year shall maix¢he deficit by the end of the third model
year by submitting to the Executive Officer a comswate amount of g/mi ZEV credits. The
amount of g/mi ZEV credits required to be submitedll be calculated by [i] adding the
number of ZEVs produced and delivered for saleafif@nia by the manufacturer for the model
year to the number of ZEV allowances from partiBVZallowance vehicles produced and
delivered for sale in California by the manufactuor the model year (for adlargelumme
manufactyre VMM large volume manufacturenot to exceed that permitted under section
C.2.1), [ii] subtracting that total from the numlaérZEVs required to be produced and delivered
for sale in California by the manufacturer for thedel year, and [iii] multiplying the resulting
value by the fleet average requirements for PC4d.&dLs for the model year in which the
deficit is incurred.

7.8 Penalty for Failure to Meet ZEV Requirements Any manufacturer that fails to
produce and deliver for sale in California the iegghnumber of ZEVs or submit an appropriate
amount of g/mi ZEV credits and does not make up Zgeficits within the-spesified-time
productionperiod shall be subject to the Health and SafetyeCxection 43211 civil penalty
applicable to a manufacturer that sells a new matbicle that does not meet the applicable
emission standards adopted by the state board.cduse of action shall be deemed to accrue
when the ZEV deficits are not balanced by the driitiespeeiied-time@roductionperiod. For
the purposes of Health and Safety Code section}43B8& number of vehicles not meeting the
state board's standards shaII be calculated aogptdithe following equation, provided that the
percentage of adarge-velume-rman gfacture8A-'s large volume manufacturerZEV
requirement for a glven model year that may bessad with-pastialPZEV allowance vehicles or
ZEM credits from such vehicles may not exceed thegmgages permitted under section C.2.1:

(No. of ZEVs required to be produced and delivdogdsale in California for the model
year) - (No. of ZEVs produced and delivered foesalCalifornia for the model year) -
(No. of ZEV allowances from partial ZEV allowancehicles produced and delivered for
sale in California for the model year) - [(AmouritZzEV credits submitted for the model
year) / (the fleet average requirement for PCsldpiflls for the model-year)].

8. Severability. Each provision of these standards and test proesdsi severable,
and in the event that any provision of these staisdand test procedures is held to be invalid, the
remainder of the standards and test proceduresnemmefull force and effect.

9. Public Disclosure. Records in the Board’s possession for the vehsiiégect to
the requirements of sectier36Z khall be subject to disclosure as public recosd®kows:
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(@) Each manufacturer’'s annual production datat@dorresponding credits per
vehicle earned for ZEVs (including ZEV type), Enbad AT PZEVs, AT PEVs, and PZEVs for
the 2009 and subsequent model years; and

(b) Annual Credit balances for 2010 and subseqyesants for:

(1) Each type of vehicle: ZEVs (minus NEVS), NE¥sihanced AT PZEVs,
AT PZEVs, and PZEVs; and

(2) Advanced technology demonstration programd; an

(3) Transportation systems; and

(4) Credits earned under sectier1962 LB A 4(c), including credits
acquired from, or transferred to another party
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D. Certification Requirements.

1. Durability and Emission Testing Requirements.All ZEVs are exempt from all
mileage and service accumulation, durability-dathiele, and emission-data vehicle testing
requirements.

2. Information Requirements: Application for Certif ication. Except as noted
below, the Part | (40 CFR 886.1843-01(c)) certtima application shall include the following:

2.1 Identification and description of the vehicjefevered by the application.

2.2 Identification of the vehicle weight categooywthich the vehicle is certifying: PC,
LDT 0-3750 Ibs. LVW, LDT 3751-5750 Ibs. LVW, LDT 31 Ibs. LVW - 8500 Ibs. GVW, or
MDYV (state test weight range), and the curb weagid gross vehicle weight rating of the
vehicle.

2.3 Identification and description of the proputsgystem for the vehicle.
2.4  Identification and description of the climattrol system used on the vehicle.

2.5 Projected number of vehicles produced and ei&d/for sale in California, and
projected California sales.

2.6 Identification of the energy usage in kilowadrs per mile from:

(@) the battery output (DC energy) (to be submittti the Part II
certification application (40 CFR 886.1843-01(d));

(b) the point when electricity is introduced fronetelectrical outlet (AC
energy); and

(© the operating range in miles of the vehicle mtested in accordance with
the All-Electric Range Test set forth in sectiorbElow. _For off-vehicle
charge capable hybrid electric vehicles, the martufar shall provide the
energy usage in kilowatt hours per mile from thédr Equivalent All-
Electric Range and the Highway Equivalent All-EtecRange.

2.7 For those ZEVs and HEVs that use fuel-firedérsathe manufacturer shall
provide:

(@) a description of the control system logic a fhel-fired heater, including
an evaluation of the conditions under which thd-fited heater can be
operated and an evaluation of the possible op@aatinodes and
conditions under which evaporative emissions cast;ex

(b) the exhaust emissions value per mile produgatdauxiliary fuel-fired
heater operated betweer’6&nd 86F; and

(© the test plan which describes the procedurd tsdetermine the mass
emissions of the fuel-fired heater.

Workshop Draft: 9/24/08
Hearing Date: 12/11/08 D-1



2.8  Allinformation necessary for proper and sgieration of the vehicle, including
information on the safe handling of the batterytesys emergency procedures to follow in the
event of battery leakage or other malfunctions thay affect the safety of the vehicle operator or
laboratory personnel.

2.9 Method for determining battery state-of-chatggtery charging capacity and
recharging procedures, and any other relevantnmdtion as determined by the Executive
Officer.

2.10 Battery specific energy data and calculatamspecified in section E.4 of these
procedures including the weight of the batteryesysand the three hour discharge rate (C/3)
energy capacity.

2.11 Vehicle and battery break-in period as spagtifin section E.2 of these test
procedures.

2.12 Labeling shall conform with the requirememsdfied in section 1965, title 13,
CCR and the-@lifornia-Motor-\Yehicle- Emission-Control-and-Smagléx-Label- Specifications
“California Environmental Performance Label Spexgifions for 2009 and Subsequent Model
Year Passenger Cars, Light-Duty Trucks, and Mediurty Passenger Vehicles” (incorporated
by reference therein)

2.13 For aZEV, extended range HEV or PZEV thatlifjas to receive one or more
multipliers under sections C.3 - C.7, the manufactahall provide all information relevant to
the vehicle’s qualification for, and the estimat@due of, the multiplier(s). The Executive
Officer may request additional information neededppropriately characterize the vehicle.
Based on the submitted information and other reledata, the Executive Officer shall assign to
the vehicle the highest multiplier(s) for which timanufacturer has demonstrated the vehicle
gualifies at that time.

2.14 WheralVhena manufacturer plans to require any scheduledteraance for a
PZEV before 150,000 miles, the manufacturer musinsuinformation demonstrating the need
for each scheduled maintenance item before 150101@8, including actual in-use data,
engineering evaluation of the durability of thetpar other relevant information. The
manufacturer may require such maintenance for avRatty upon the Executive Officer’s
determination, prior to certification, the manutaetr has demonstrated the need for the
scheduled maintenance; this determination may maasonably be denied.

2.15 For off-vehicle charge capable hybrid eleatgbicles, the manufacturer shall
provide the Urban Charge Depleting Cycle RangeUttiian Charge Depleting Actual Range,
the Charge Depleting to Charge Sustaining UrbamgBaie Highway Charge Depleting Cycle
Range, the Highway Charge Depleting Actual Rarue Gharge Depleting to Charge Sustaining
Highway Range, the Urban Equivalent All-Electricrige, the Highway Equivalent All-Electric
Range, the Urban Electric Range Fraction, and fhbwhy Electric Range Fraction.
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3. ZEV Reporting Requirements. In order to verify the status of each
manufacturer’'s compliance with the ZEV requiremdatsa given calendar year, each
manufacturer shall submit a report to the Execubifecer at least annually, by May 1 of the
calendar year following the close of the model y#dsat identifies the necessary delivery and
placement data of all vehicles generating ZEV d¢sedli allowances, and all transfers and
acquisitions of ZEV credits. The manufacturer rapgate the report by September 1 to cover
activities occurring between April 1 and June 30.
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E. Test Procedures for Zero-Emission Vehicles (ingting Fuel Cell Vehicles
and Hybrid Fuel Cell Vehicles) and All Hybrid-Electric Vehicles, Except Off-Vehicle
Charge Capable Hybrid Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR8Baegulations referenced by this
document are the dates identified in the “CalifarBkhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks and Medium-
Duty Vehicles: incorperabd-byreference-in-section1961(d).title-13,-CORless otherwise
noted, these requirements shall apply to all ZENGding fuel cell vehicles and hybrid fuel
cell vehicles) and all HEVs, except off-vehicle a®capable HEVS.

1. Electric Dynamometer. All ZEVs and HEVsmust be tested using a 48-inch
single roll electric dynamometer meeting the regmients of 40 CFR Subpart B, 886.108-
00(b)(2) [October 22, 1996]

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibtaid emissions mileage test point and
report same according to the requirements of se@i@.11 above.

3. All-Electric Range Test for Zero-Emission Vehigts (including Fuel Cell
Vehicles and Hybrid Fuel Cell Vehicles) All 2001 2011and subsequent ZEVs-aadhy-off-

vehicle-charge-capable-hybrid-electric-vehidball be subject to the All-Electric Range Test

specmed below for the purpose of determlnlngehergy efﬁmency and operatlng rangemha

321 Determination of Urban All-Electric Range-Urban for Zero-Emission
Vehicles.

3.1.1 Determination of Urban All-Electric Range for Battery Electric Vehicles.

(a) Cold soak The vehicle shall be stored at an ambient teatper not less than &8
(20°C) and not more than 86 (30°C) for 12 to 36 hours. During this time, the védig battery
shall be charged to a full state-of-charge. Ché&ime shall not exceed soak time.
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(ab) Atthe end of the cold soak period, the vehstiall be placed,-either-driven
pushed, onto a dynamometer and operated througlkessice Urban Dynamometer Driving
Schedules (UDDS), 40 CFR, Part 86, Appendix | [IlBy2005] which is incorporated herein
by reference. A 10-minute soak shall follow eaddD.$ eyele

(bc) For vehicles with a maximum speed greater thhagaal to the maximum speed on
the UDDS-eyelethis test sequence shall be repeated until thieheeis no longer able to
maintain either the speed or time tolerances i€BB 886.115-00 (b)(1) and (2) [October 22,

1996] or the manufacturer determines that the testldimuterminated for safety reasons, e.g.
excessrvely hrgh battery temperature abnormaMyHtattery voltage etc—l;er—eﬁ-)htele—eharg

(ed) For vehicles with a maximum speed less thamtheimum speed on the UDDS
eyele, the vehicle shall be operated at maximum avalabler (or full throttle) when the
vehicle cannot achieve the speed trace withinpleed and time tolerances specified in 40 CFR
886.115-00(b)(1) and (2) [October 22, 199Ghe test shall be terminated when the vehicle
speed when operated at maximum available powdul{dhrottle) falls below 95 percent of the
maximum speed initially achieved on the UDBS-¢ymlevhen the battery state-of-charge is
depleted to the lowest level allowed by the martufae, or the manufacturer determines that the
test should be terminated for safety reasonsegagssively high battery temperature,
abnormally low battery voltage, etc., whicheverwedirst. For off-vehicle charge capable
hybrid electric vehicles, this determination shwedlperformed without the use of the auxiliary
power unit.

3.1.2 Determination of Urban All-Electric Range for Fuel Cell Vehicles and
Hybrid Fuel Cell Vehicles.

(a) The urban all-electric range for a fuel celiede and a hybrid fuel cell vehicle
shall be determined in accordance with SAE J2572.

3.2.2 Determination of Highway All-Electric Range -Highway for Zero-Emission
Vehicles and Hybrid Fuel Cell Vehicles

3.2.1 Determination of Highway All-Electric Range for Battery Electric Vehicles.

(a) Cold soak The vehicle shall be stored at an ambient teatper not less than &3
(20°C) and not more than 86 (30°C) for 12 to 36 hours. During this time, the védig battery
shall be charged to a full state-of-charge. Ché&ime shall not exceed soak time.

(ab) At the end of the cold soak period, the vehstiall be placed, either driven or
pushed, onto a dynamometer and operated througbdesessiv€ontinuouHighway-Fuel
Economy-DrivingTestSchedules (HFEDS), 40 CFR, Part 600, Appendixepf&mber 12,
1977] which is incorporated herein by reference. Theal be a 15 second zero speed with
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key-on and brake depressed between two cycles andrarife soak following the two

HFEDSseyeles

(bc) For vehicles with a maximum speed greater thhagaal to the maximum speed on
the Highway Fuel Economy Driving SchedulHEDS)eyele this test sequence shall be
repeated until the vehicle is no longer able tomaan either the speed or time tolerances in 40
CFR 886.115-00 (b)(1) and (2) [October 22, 1998]the manufacturer determines that the test
should be terminated for safety reasons, e.g. sk@dg high battery temperature, abnormally

low battery voItage etc—Fe#e#bh+ele—eharge—eapabte44ybnd—eleemc—veh+eles th

Unit.

(ed) For vehicles with a maximum speed less thamtheimum speed on the HFEDS
eyele, the vehicle shall be operated at maximum avalabler (or full throttle) when the
vehicle cannot achieve the speed trace within pleed and time tolerances specified in 40 CFR
886.115-00(b)(1) and (2) [October 22, 1998he test shall be terminated when the vehicle
speed when operated at maximum available powdul{dhrottle) falls below 95 percent of the
maximum speed initially achieved on the HFEBS-eyelevhen the battery state-of-charge is
depleted to the lowest level allowed by the martufae, or the manufacturer determines that the
test should be terminated for safety reasonsegagssively high battery temperature,

abnormally Iow battery voItage etc whlchevertcrsdlrst —Fer—ef-t\,temele—eharge—eapable

pewer—um’t.

(de) NEVs are exempt from the all-electric range kgl test.

3.2.1 Determination of Highway All-Electric Range for Fud Cell Vehicles and
Hybrid Fuel Cell Vehicles.

(a) The highway all-electric range for a fuel acadhicle and a hybrid fuel cell vehicle
shall be determined in accordance with SAE J2572.

3.23 Recording requirements.

For all battery electric vehicles and hybrid electvehicles, except off-vehicle
charge capable hybrid electric vehicle®nce the vehicle is no longer able to maintain

the speed and tlme requwements specrfled in EtBELB 2(—29 above—epenee—the

veh+elethe vehlcle shall be brought to an |mmed|ate stubthe followmg data shaII be
recorded:

(@) mileage accumulated during the All-Electric Bai est;

(b) Net DC energy from the battery that was expdraiging the All-Electric
Range Test (may be reported as the total DC battezygy output and the total DC
battery energy input during the All-Electric Rangest);
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(© AC energy required to fully charge the battaifter the All-Electric Range
Test from the point where electricity is introdudeain the electric outlet to the battery
charger; and

(d) DC energy required to fully charge the battster the All-Electric Range
Test from the point where electricity is introdudeaim the battery charger to the battery.

Battery charging shall begin within 1 hour aftemaating the All-Electric Range Test.

324 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idhalset according to the manufacturer’s
specifications for normal driving conditiopsior to the commencement of the test. The dgvin
schedule speed and time tolerances specified il BrE.3.22) shall not be exceeded due to
the operation of the regenerative braking system.

3.5 Measurement Accuracy For battery electric vehicles, the overall errovoltage
and current recording instruments shall be NIS@eadle and accurate to +1% of the maximum
value of the variable being measured. Suggesteghment: amp meter/power meter capable of
sampling voltage and current. Voltage and curseatl be sampled at a minimum rate of 20 hz.

3.6 Watt Hour Calculation for Battery Electric Vehicles.

DC energy (watt hours) shall be calculated as fgdlo

DC energy Jv(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

3.7 Charger Requirements for Battery Electric Vehicles.

The standard charging apparatus (or equivalenthalyy furnished with or specified for
the vehicle shall be used for charging during ehiesting.

4. Determination of Battery Specific Energy for ZE\5.

Determine the specific energy of batteries usqubteer a ZEV in accordance with the
U.S. Advanced Battery Consortium’s Electric VehiBlttery Procedure Manual (January 1996),
Procedure No. 2, “Constant Current Discharge TegeS,” using the C/3 rate. The weight
calculation must reflect a completely functionattbey system as defined in the Appendix of the
Manual, including pack(s), required support anagdia (e.g., thermal management), and
electronic controller.

5. Determination of the Emissions of the Fuel-firedHeater.

The exhaust emissions result of the fuel-fired éresthall be determined by operating at a
maximum heating capacity with a cold start betwe@¥f and 86F for a period of 20 minutes
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and dividing the grams of emissions by 20. Thelteg grams per minute shall be multiplied
by 3.0 minutes per mile-fdo obtaina grams per mile value.

6. Hybrid-Eleetric-Vehicle FFR Urban Emission Test Provisions for All Hybrid
Electric Vehicles, Except Hybrid Fuel Cell Vehiclesand Off-Vehicle Charge Capable
Hybrid Electric Vehicles.

Alternative procedures may be used if shown tadyggjuivalent results and if approved
in advance by the Executive Officer of the Air Res®s Board.

6.1  Vehicle Preconditioning.
To be conducted pursuant to the “California EvapeesEmission Standards and Test

Procedures for 2001 and Subsequent Model Motordlesii-as-incorporated-by-reference-herein

with the following supplemental requirements:

6.1:2L For hybrid electric vehicles that do not allow mahactivation of the auxiliary
power unit, battery state-of-charge shall be satlavel that causes the hybrid electric vehicle to
operate the auxiliary power unit for the maximunsgble cumulative amount of time during the
preconditioning drive.

6.1:32 For hybrid electric vehicles that allow manuaization of the auxiliary power
unit, battery state-of-charge shall be set at allhat satisfies one of the following conditions:

(1) If the hybrid electric vehicle is charge-susiag over the UDDS, battery
state-of-charge shall be set at the lowest leVeald by the manufacturer.

(i) If the hybrid electric vehicle is charge-detihg over the UDDS, battery
state-of-charge shall be set at the level recometebgl the manufacturer for
activating the auxiliary power unit when operatingirban driving conditions.

6.1:43 After setting battery state-of-charge, the hylelectric vehicle shall be pushed or
towed to a work area for the initialel drain and fill according to sectiofis D.1-14. ard-BD-12
of the “California Evaporative Emission Standardd dest Procedures for 2001 and Subsequent

Model Motor Vehicles. as-thcorporated-by-reference-herein.

6.1:54 Following the initialfuel drain and fill, the vehicle shall completeiaitial soak
period of a minimum of 6 hours. After completimg tsoak period, the vehicle shiadl pushed
or towed into position on a dynamometer and pretimmed. If the auxiliary power unit is
capable of being manually activated, the auxilower unit shall be manually activated at the
beginning of and operated throughout the precaditg drive.
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6.1:66 Within five minutes of completing preconditionidgve, battery state-of-charge
shall be set at a level that satisfies one of dlewing conditions:

0] If the hybrid electric vehicle does not allonanual activation of the
auxiliary power unit and is charge-sustaining aerUDDS, then set battery
state-of-charge to a level such that the SQfit€rion in section F.1@see-seetion
B Definttions;-of- theseproceduraspuld be satisfied for the dynamometer
procedure (section &2 of these procedures). If off-vehicle chargsmgequired
to increase battery state-of-charge for propemggtoff-vehicle charging shall
occur during the second soak period afto 36 hourseak-period

(i) If the hybrid electric vehicle does not allomanual activation of the
auxiliary power unit and is charge-depleting over UDDS, then no battery state-
of-charge adjustment is permissible.

(i) If the hybrid electric vehicle does allow maal activation of the auxiliary
power unit, then set battery state-of-charge toufeanturer recommended level
for activating the auxiliary power unit when thebhg electric vehicle is
operating in urban driving conditions.

6.2 Urban Dynamometer Procedure_for All Hybrid Electric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.135-00 [§ect®d2, 1996vith the
following revisions: References to 886.110-94 shall mean 886.11G%4saamended
June 30, 1995.

6.2.1 Amend subparagraph-a):

Overview The dynamometer run shathnsistf two tests, a “cold” start
test, after a second fuel drain and fill and adl26 hour soak period performed
minimum-12hour-and-a-maximum-3Bour-seakpursuant to the provisions of the
“California Evaporative Emission Standards and Restedures for 2001 and
Subsequent Model Motor Vehicless-incorporated-by-reference-herand a “hot” start
test following the “cold” start test by 10 minutegehicle startup (with all accessories
turned off), operation over the UDDS and vehicletdbwn make a complete cold start
test. Vehicle startup and operation over the URD& vehicle shutdown make a
complete hot start test.

For all UDDS testsFhe exhaust emissions are diluted with ambientair i
the dilution tunnel as shown in Figure B94-5 anguiré B94-6 (886.110-94)A dilution
tunnel is not required for testing vehicles waiwenn the requirement to measure
particulates. Four particulate samples are cateon filters for weighing; the first
sample plus backup is collected during the cold gtat (including shutdown); the
second sample plus backup is collected during thetart test (including shutdown).
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Continuous proportional samples of gaseous emissias collected for analysis during

each test. For hybrid electric vehicles with-gamstueled;natural-gatieled-and

liquefied-petroleum-gatieled Otto-cycle auxiliary power units, the compositenpées
collected in bags are analyzed for THC, CO,QCH, and NQ. For hybrid electric

vehicles_that are not “off-vehicle charge capabd®d are equippedith
petroleum-fueled diesel-cycle auxiliary power urigptional for natural gas-fueled,
liquefied petroleum gas-fuelednd-methanchlcohotfueled diesel-cycle vehicles), THC
is sampled and analyzed continuously pursuante@tbvisions of 886.110-94Parallel
samples of the dilution air are similarly analyzedTHC, CO, CQ, CH, and NQ. For
hybrid electric vehicles with natural gas-fueladquéfied petroleum gas-fueleand
methanolalcohotfueled auxiliary power units, bag samples areectéld and analyzed
for THC (if not sampled continuously), CO, g@H, and NQ. For hybrid electric
vehicles with-methandlcohol-fueled auxiliary power units;-methaattoholand
formaldehyde samples are taken for both exhauststoms and dilution air (a single
dilution air formaldehyde sample, covering the ltteat period may be collected).
Parallel bag samples of dilution air are analyzediHC, CO, CQ, CH, and NQ.

6.2.2 Subparagraphs (b) through (c). [No change.]

6.2:83 Delete subparagraph (d).

6.2.4 Subparagraphs (e) through (g). [No change.]

6.2:3% Amend subparagraph (h): The driving distancenaasured by counting
the number of dynamometer roll or shaft revolutisisll be determined for the cold
start test and hot start test. The revolutiondl fleameasured on the same roll or shaft
used for measuring the vehicle’s speed.

6.2.6 Subparagraph (i). [No change.]

6.3 Urban Dynamometer Test Run, Gaseous and Particulate Emissis for All
Hybrid Electric Vehicles, Except Hybrid Fuel Cell Vehicles and Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.137-96 [M2adc 1993)with the
following revisions:

6.3.1 Amend subparagraph (&@eneral The dynamometer run shathnsists
of two tests, acold” start test, after a second fuel drain and fill ari? to 36 hour soak
period performeeninimum-12hourand-amaximum-3Bour-sealkpursuant to the
provisions of the “California Evaporative Emissi8tandards and Test Procedures for
2001 and Subsequent Model Motor Vehicles-incorporated-by-referenberein,and a
“hot” start test following the cold start test by 10 nt@s. The complete dynamometer
test consists of a cold start drive of 7.5 milea 1lkm) and a hot start drive of 7.5 miles
(12.1 km). The vehicle shall be stored prior t® émission test in such a manner that
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precipitation (e.g., rain or dew) does not occuttenvehicle. The vehicle is allowed to
stand on the dynamometer during the 10 minute fiete®d between-the-cold-and-hot
starteachtests

6.3.2 Amend subparagraph (b) as follows.

6.3.2.1Amend subparagraph (b)(9): Start the gas flowsueag device,
position the sample selector valves to direct Hmee flow into the exhaust
sample bag, the-metharaltoholexhaust sample, the formaldehyde exhaust
sample, the dilution air sample bag, the-methateagholdilution air sample and
the formaldehyde dilution air sample (turn on te&@eum-fueled diesel-cycle
THC analyzer system integrator, mark the recortiart¢c start particulate sample
pump No. 1, and record both gas meter or flow measent instrument readings,
if applicable), and turn the key on. If the awiyi power unit is capable of being
manually activated, the auxiliary power unit shwlactivated at the beginning of
and operated throughout the UDDS.

6.3.2.2Delete subparagraph (&}3).

6.3.23 Amend subparagraph (b3): Turn the vehicle off 2 seconds after
the end of the last deceleration (at 1,369 seconds)

6.3.24 Amend subparagraph (p): Five seconds after the vehicle is
shutdown, simultaneously turn off gas flow measydevice No. 1 and if
applicable, turn off the hydrocarbon integrator Mlpmark the hydrocarbon
recorder chart, turn off the No. 1 particulate seEngump and close the valves
isolating particulate filter No. 1, and positiorettample selector valves to the
“standby” position. Record the measured roll afsrevolutions (both gas meter
or flow measurement instrumentation readings),rasdt the counter. As soon as
possible, transfer the exhaust and dilution air@asto the analytical system and
process the samples pursuant to 886.140, obtaenstgbilized reading of the
exhaust bag sample on all analyzers within 20 remof the end of the sample
collection phase of the test. Obtair-methalobholand formaldehyde sample
analyses, if applicable, within 24 hours of the ehthe sample period. (If it is
not possible to perform analysis on the-methahmholand formaldehyde
samples within 24 hours, the samples should bediora dark cold (4 to
10°C) environment until analysis. The samples shbel@nalyzed within
fourteen days.) If applicable, carefully removéehbpairs of particulate sample
filters from their respective holders, and placehea a separate petri dish, and
cover.

6.3:2.5 Amend subparagraph (8): Repeat the steps in
paragraphs (b)(2) through (b)(17) of this sectimntiie hot start test. The step in
paragraph (b)(9) of this section shall begin betw&and 11 minutes after the end
of the sample period for the cold start test.
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6.34.6 Delete subparagraph (D).

6.3:2.7 Delete subparagraph (BD).

6.38.8 Amend subparagraph (B]1): As soon as possible, and in
no case longer than one hour after the end ofdhsthrt phase of the test,
transfer the four particulate filters to the weighchamber for post-test
conditioning, if applicable. For hybrid electriehicles that do not allow manual
activation of the auxiliary power unit and are g&sustaining over the UDDS, a
valid test shall satisfy the SO@@erion in section F.1@see-Definitions;-seetion

B-of-these procedures)

6.3+72.9 Amend subparagraph (B®): Vehicles to be tested for
evaporative emissions will proceed pursuant to‘t@ealifornia Evaporative
Emission Standards and Test Procedures for 2008 absequent Model Motor

Vehicles’ as-incorperated-by-reference-herein.

6.4 Calculations - Exhaust Emissions for All HybridElectric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.144-94 [IRI\2005)with the
following revisions:

6.4.1 Amend subparagraph (a): For light-duty vielsiand light duty trucks:

Y =043 L +0.57* L
Dc Dh
Where:

(1) Yum = Weighted mass emissions of each pollutant,TleC, CO,
THCE, NMHENMOG, NMHCE, CH, NO, or CQ, in grams per vehicle mile.

(2) Y.= Mass emissions as calculated from the cold &attin grams
per test.

(3) Yh= Mass emissions as calculated from the hot &sattin grams per
test.

(4) D, = The measured driving distance from the cold $ést, in miles.

(5) Dy = The measured driving distance from the hot sttt in miles.

6.4.2 Subparagraphs (b) through (e). [No change.]
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6.5 Calculations - Particulate Emissions for All Hyrid Electric Vehicles, Except
Hybrid Fuel Cell Vehicles and Off-Vehicle Charge Caable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.145-82 [hdwes 2, 1982}vith the
following revisions: References to 886.110-94 shall mean §86.110-%8saamended
June 30, 1995.

6.5.1 Amend subparagraph (a): The final repotstresults for the mass
particulate (M) in grams/mile shall be computed as follows:

M. M,
Mp=0.43* — | +0.57 *| —
Dc Dh
Where:

(1) My = Mass of particulate determined from the coldtsest, in grams
per vehicle mile. (See 886.110-94 for determimajio

(2) Mpn = Mass of particulate determined from the hotts&st, in grams
per vehicle mile. (See 886.110-94 for determimajio

(3) D.=The measured driving distance from the cold $ést, in miles.

(4) Dy = The measured driving distance from the hot sttt in miles.

6.5.2 Subparagraph (b). [No change.]

7. Hybrid-Electric-Vehiecle Highway Emission Test Provisions for All Hybrid
Electric Vehicles, Except Hybrid Fuel Cell Vehiclesand Off-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8§600-24089Becember 27, 2006§ith
the following revisions:

7.1  Subparagraph (a). [n/a]

7-12 Amend subparagraph (b) as follows:

7.2.1 Amend subparagraph (b)(2): The highway fuel econtest is designated
to simulate non-metropolitan driving with an averapeed of 48.6 mph and a maximum
speed of 60 mph. The cycle is 10.2 miles long Withstop per mile and consists of
warmed-up vehicle operation on a chassis dynamartietaugh a specified driving
cycle. A proportional part of the diluted exhaestission is collected continuously for
subsequent analysis of THC, CO, £@nd NQ using a constant volume (variable
dilution) sampler. Diesel dilute exhaust is continsly analyzed for hydrocarbons using
a heated sample line and analyzer—Msethalcohol and formaldehyde samples are
collected and individually analyzed fer+ethantohotfueled vehicles.
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7.2.2 Amend subparagraph (b)(7)(ifhe dynamometer procedure shall consist
of two cycles of the Highway Fuel Economy Drivingn@dule (8600.109(b)) separated
by 15 seconds of idle. The first cycle of the Higly Fuel Economy Driving Schedule is
driven to precondition the test vehicle and theosdds driven for the fuel economy
measurement.

7.2.3 Amend subparagraph-{®)(7)(iii): Only one exhaust sample and one
background sample-ashall becollected and analyzed for THC (except diesel
hydrocarbons which are analyzed continuously), CO, and NQ. MethaneolAlcohol
and formaldehyde samples (exhaust and dilutioreagrcollected and analyzed for
methanolalcoholfueled vehicles.

7-3.2.4 Add subparagraph-H{8)(7)(v): Battery-statof-charge-shall-be-set-prior
to-perorming-the HFEDS preconditioning-eycleor hybrid electric vehicles that do not

allow manual activation of the auxiliary power yttoattery state-of-charge shall be set at
a level that causes the hybrid electric vehiclegerate the auxiliary power unit for the
maximum possible cumulative amount of time durimg HFEDS preconditioning cycle.
For hybrid electric vehicles that allow manuaiation of the auxiliary power unit,
battery state-of-charge shall be set at a leveldhissfies one of the following conditions:

0] If the hybrid electric vehicle is charge-susiag over the HFEDS,
battery state-of-charge shall be set at the loleest allowed by the
manufacturer.

(i) If the hybrid electric vehicle is charge-defphg over the HFEDS,
battery state-of-charge shall be set at the lea@mmended by the manufacturer
for activating the auxiliary power unit when opangtin highway driving
conditions.

7-4.2.5 Amend subparagraphh)(6)(9)(v): Operate the vehicle over one
HFEDS preconditioning cycle according to the dynarater driving schedule specified
in §600.109-08b) [December 27, 2006]If the auxiliary power unit is capable of being
manually activated, the auxiliary power unit shedlmanually activated at the beginning
of and operated throughout the HFEDS preconditgpicle.

7-5.2.6 Amend subparagraph-h)(B)(9)(vi): When the vehicle reaches zero
speed at the end of the HFEDS preconditioning ¢yokedriver has 17 seconds to
prepare for the HFEDS emission measurement cydleediest. Reset and enable the roll
revolution counter. During the idle period, ondlwé following conditions shall apply:

0] For hybrid electric vehicles that do not allblwe auxiliary power
unit to be manually activated and are charge-sustaover the HFEDS, the
vehicle shall be momentarily turned off for 5 sed®@and turned back on during
the idle period. The battery state-of-charge dmallecorded after the hybrid
electric vehicle has fully turned on.
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(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the HFEDS, the
vehicle shall remain turned on during the idle peri

(i)  For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, the vehicle shall remaingdron with the auxiliary power
unit operating during the idle period.

7-6.2.7 Add subparagraph-th{®)(9)(viii): At the conclusion of the HFEDS
emission test, one of the following conditions shaably:

0] For hybrid electric vehicles that do not alltlwe auxiliary power
unit to be manually activated and are charge-sustaover the HFEDS, record
the battery state-of-charge to determine if the Sf@erion in section F.1@see
Definitionssection-B-of- thegmoceduresjs satisfied. If the SOCdterion is
not satisfied, then repeat dynamometer test run Bobparagraph (h)(6). A total
of three hlghway emission tests shall be allowesbmusfy the SOG-@iterion.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-deyletver the HFEDS, the
emission test is completed.

(i) For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, the emission test is coragdlet

7.2.8 Delete subparagraph (b)(10).

7.3 Delete subparagraphs (c) through (e).

8. Hybrid-Eleetrie-Yehiele SFTP Emission Test Provisions for All Hybrid
Electric Vehicles, Except Hybrid Fuel Cell Vehiclesand Off-Vehicle Charge Capable

Hybrid Electric Vehicles.

8.1 USO06 Vehicle Preconditioning

To be conducted pursuant to 40 CFR 886.132-00 [§ect®2, 1996vith the
following revisions:

8.1.1 Subparagraphs (a) through (m). [No change.]
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8.142 Amend subparagraph (n): Aggressive Driving TeS@b)
Preconditioning.

8.1.2.1 Amend subparagrafh) as follows: If the US06 test follows the
exhaust emission FTP or evaporative testing, theeliag step may be deleted
and the vehicle may be preconditioned using ther&maining in the tank (see
paragraph (c)(2)(ii) of this sectlon) The teslhlv:lse may be pushed or driven
onto the test dynamomete attety-si

hybrid electrlc vehlcles that allow manual actmatof the auxiliary power unit,
battery state-of-charge shall be set at a levelshissfies one of the following
conditions:

8.1.2.1.1 ) Delete subparagraph (i), and replace wiitthe
hybrid electric vehicle is charge-sustaining over S06, battery state-of-charge
shall be set at the lowest level allowed by the ufecturer. The auxiliary power
unit shall be manually activated at the beginnihgral operated throughout the
USO06 preconditioning cycle.

8.1.2.1.2 {i) Delete subparagraph (ii), and replace wiitthe
hybrid electric vehicle is charge-depleting ovex WS06, battery state-of-charge
shall be set at the level recommended by the maturéa for activating the
auxiliary power unit when operating in highway dniy conditions. The auxiliary
power unit shall be manually activated at the beigigp of and operated
throughout the US06 preconditioning cycle.

8-1.2Delete-subparagraphs{r{H-and-t ) (ii).

8.1.2.1.3 Subparagraphs (iii) through (iv). [Naobe.]

8.1.2.2 Subparagraph (2). [No change.]

8.1.3 Subparagraph (0). [No change.]
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8.2 USO06 Emission Test.

To be conducted pursuant to 40 CFR 886.159{D@cember 27, 2006}ith the
following revisions:

8.2.1 Amend subparagraph (&)verview The dynamometer operation consists
of a single, 600 second test on the US06 drivitgdule, as described in appendix |,
paragraph (g), of this part. The hybrid electeticle is preconditioned in accordance
with 886.132-00, to bring it to a warmed-up stataiti condition. This preconditioning is
followed by a 1 to 2 minute idle period that pratedirectly into the US06 driving
schedule during which continuous proportional s&@spif gaseous emissions are
collected for analysis. If engine stalling shoattur during testing, follow the
provisions of 886.136-90 (engine starting and réstg). For hybrid electric vehicles
with gaselinefueled Otto-cycle auxiliary power units, the compositenpées collected in
bags are analyzed for THC, CO, £QH, and NQ. For hybrid electric vehicles with
petroleumfueleddiesel-cycle auxiliary power units, THC is sampseatl analyzed
continuously according to the provisions of 886.1Barallel bag samples of dilution air
are analyzed for THC, CO, GOCH, and NQ.

8.2.2 Amend subparagraph (b) as follows.

8 2.2. 1Amend subparagraph (b)(2) Posntren—éveh%le@mleushed—or

veh+ele—may—be—dm+en—as—wetl)e test vehlcle on the dynamometer and restrain.

8.2.3 Subparagraph (c). [No change.]

8.2:3 Amend subparagraph (d): Practice runs over tasgpibed driving
schedule may be performed at test pmn&prevrdeﬁbatte#y—state#—eha@e—semngls

8.2.5 Subparagraph (e). [No change.]

8.2:4%6 Amend subparagraph (f) as follows.

8.2.6.1Amend subparagraph (f)(2)(i): Immediately aftempletion of
the USO06 preconditioning cycle, idle the vehiclée idle period is not to be less
than one minute or not greater than two minutesririg the idle period, one of
the following conditions shall apply:

0] For hybrid electric vehicles that do not alltle auxiliary power
unit to be manually activated and are charge-sustaover the US06, the vehicle
shall be momentarily turned off for 5 seconds anded back on during the idle
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period. The battery state-of-charge shall be saxbafter the hybrid electric
vehicle has fully turned on.

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the US06, the vehicle
shall remain turned on during the idle period.

(i) For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, the vehicle shall remaingdron with the auxiliary power
unit operating during the idle period.

8.2:56.2 Amend subparagraph (f)(2)(ix): At the conclusajrthe US06
emission test, one of the following conditions shaably:

0] For hybrid electric vehicles that do not allowanual activation of
the auxiliary power unit and are charge-sustaiowegr the US06, record the
battery state-of-charge to determine if the SQfit€ion in section F.1@see
Definitionssection-B-of- these procedyrsssatisfied. If the SOCdterion is
not satisfied, then repeat dynamometer test run Bobparagraph (f)(2)(i). A
total of three USOG emission tests shall be allomeshtlsfy the SOC-E&iterion.

(i) For hybrid electric vehicles that do not alladlae auxiliary power
unit to be manually activated and are charge-deyi@ver the US06, turn off
vehicle 2 seconds after the end of the last demigber.

(i)  For hybrid electric vehicles that allow thevaliary power unit to
be manually activated, turn off vehicle 2 secorftir ahe end of the last
deceleration.

8.3  SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 [§ect®2, 1996vith the
following revisions:

8.3.1 Subparagraphs (a) through (n). [No change.]

8.3:12 Amend subparagraph (ofir Conditioning Test (SC03) Preconditioning

8.3.2.1 Amend subparagrafih) as follows: If the SCO0S3 test follows the
exhaust emission FTP or evaporative testing, theeliag step may be deleted
and the vehicle may be preconditioned using ther&meaining in the tank (see
paragraph (c)(2)(ii) of this section). The tedhieée may be pushed or driven
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onto the test dynamomet@rovided-that battery-statd-charge-has-noet been-set;
I ise_ it ol . ) . bicd

( e
- v wissiReime - v me

hybrid electric vehicles that allow manual actigatof the auxiliary power unit,
battery state-of-charge shall be set at a levelshissfies one of the following
conditions:

8.3.2.1.1 {1} Delete subparagraph (i), and replace withf the hybrid
electric vehicle is charge-sustaining over the S@@Rery state-of-charge shall be
set at the lowest level allowed by the manufactuiidre auxiliary power unit
shall be manually activated at the beginning of aperated throughout the SC03
preconditioning cycle.

8.3.2.1.2 {i} Delete subparagraph (ii), and replace witk:the hybrid
electric vehicle is charge-depleting over the SQ@Btery state-of-charge shall be
set at the level recommended by the manufacturexdiovating the auxiliary
power unit when operating in highway driving corahis. The auxiliary power
unit shall be manually activated at the beginnihgral operated throughout the
SCO03 preconditioning cycle.

8-3-2 Delete-subparagraphs{e)}b{-and(e})(ii).

8.3.2.2 Subparagraphs (2) through (3). [No chdnge

8.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR 886.160-00 [bee 8, 2005jvith the
following revisions:

8.4.1 Amend subparagraph (&verview The dynamometer operation
consists of a single, 594 second test on the S@0B@ schedule, as described in
appendix |, paragraph (h), of this part. The hylectric vehicle is preconditioned in
accordance with 886.132-00 of this subpart, togotire vehicle to a warmed-up
stabilized condition. This preconditioning is fmlled by a 10 minute vehicle soak
(vehicle turned off) that proceeds directly inte C03 driving schedule, during which
continuous proportional samples of gaseous emissicacollected for analysis. The
entire test, including the SCO3 preconditioningleyeehicle soak, and SC03 emission
test, is either conducted in an environmentalfeeslity or under test conditions that
simulategesting in an environmental test cell (see-$86.162-00 (a) for a discussion of
simulation procedure approvals). The environmetetstl facility must be capable of
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providing the following nominal ambient test comalits of: 95F air temperature, 100
grains of water/pound of dry air (approximatelypicent relative humidity), a solar heat
load intensity of 850 W/fy and vehicle cooling air flow proportional to velei speed.
Section 86.161-00 discusses the minimum faciligqureements and corresponding
control tolerances for air conditioning ambient manditions. The vehicle’s air
conditioner is operated or appropriately simuldtedhe duration of the test procedure
(except for the 10 minute vehicle soak), including preconditioning. If engine stalling
should occur during testing, follow the provisia{$86.136-90 (engine starting and
restarting). For hybrid electric vehicles with-giise-fueled Otto-cycle auxiliary power
units, the composite samples collected in bagamab/zed for THC, CO, COCH, and
NOy. For hybrid electric vehicles with-petroletfareleddiesel-cycle auxiliary power
units, THC is sampled and analyzed continuouslyplcg to the provisions of 886.110.
Parallel bag samples of dilution air are analyioed HC, CO, CQ, CH, and NQ.

8.4.2 Amend subparagraph (b) as follows.

8 4.2. 1Amend subparagraph (b)(2) Posmen—evemaewtmpushed—or

veh+ele—may—be—dm+en—as—wetl)e test vehlcle on the dynamometer and restraln.

8.4.3 Amend subparagraph (c) as follows.

8.4.3.1Amend subparagraph (c)(9): Start vehicle (withcanditioning
system also running). If the auxiliary power wfithe hybrid electric vehicle is
capable of being manually activated, the auxil@ower unit shall be manually
activated at the beginning of and operated througtiee SC03 emission test.
Fifteen seconds after the vehicle starts, begimnitial vehicle acceleration of the
driving schedule.

8.4.4 Amend subparagraph (d) as follows.

8.4:64.1 Amend subparagraph (d)(10): At the conclusiothef
UsS6 SCO3emission test, one of the following conditionslsapply:

0] For hybrid electric vehicles that do not alltlwe auxiliary power
unit to be manually activated and are charge-sustaover the SC03, record the
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9.

battery state-of-charge to determine if the SQfiit&€ion in section F.1@see
Definitionssection-B-of- these-proceduriss$atisfied. If the SOCd@terion is
not satisfied, then turn off cooling fan(s), alleehicle to soak in the ambient
conditions of paragraph (c)(5) of this section¥0rminutes, and repeat
dynamometer test run from subparagraph (d). A aftthree SC03 emission

tests shaII be attempted to satlsfy the S@ﬁtéhon -Manetaetu%eps—may—eleet to

(i) For hybrid electric vehicles that do not allaélae auxiliary power
unit to be manually activated and are charge-degleiver the SCO03, turn off
vehicle 2 seconds after the end of the last dezigber.

(i)  For hybrid electric vehicles that allow thenaliary power unit to
be manually activated, turn off vehicle 2 secorfter dhe end of the last
deceleration.

8.4.5 Subparagraph (e). [No change.]

State-of-Charge Net Change Tolerances for All Hyrid Electric Vehicles,

Except Hybrid Fuel Cell Vehicles and Off-Vehicle Caable Hybrid Electric Vehicles.

9.1

For hybrid electric vehicles that use a batésran energy storage device, the

following state-of-charge net change tolerancel stpgly:

NHVfueI Dmfuel
(Amp'hrfinal)max = (Amp'h'fnitial) +0.010

V, aem K,

system

NHVfueI |]mfuel
(Amp-hina)min = (AMp-hipita) - 0.010

0K,

system

Where:

(Am p'h rfinal)max
(Amp'h rfinal)min

Maximum allowed Amp-hr stored in battery at el of the test
Minimum allowed Amp-hr stored in battery at #m&d of the test

(Amp-hfpigal) = Battery Amp-hr stored at the beginning of testt

NHV el = Net heating value of consumabile fuel, in Joukgs/

Meyel = Total mass of fuel consumed during test, in kg

K1 = Conversion factor, 3600 seconds/hour

Vsystem = Average charge sustainigpattery DC bus voltage (open

circuit) during charge sustaining operation. Tfatie shall be
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submitted for testing purposes, and it shall beesiitho
confirmation by the Air Resources Board.

9.2 For hybrid electric vehicles that use a capaeis an energy storage device, the
following state-of-charge net change tolerancel sipgdly:

i \

2UNHV,,, Um
(Vfinal)max = \/szma1| +00 1D( gel el
(2 DN vauel Dm fuel )

(Vfinal)min = \/Vinzmm - 00101

Where:
(Vfinal)max
(Vfinal)min
\ i2nitial
I\lHVfueI
Myel

C

The stored capacitor voltage allowed at theddrte test
The stored capacitor voltage allowed at theddte test

The square of the capacitor voltage storedeab#ginning of the test
Net heating value of consumable fuel, in Joutps/

Total mass of fuel consumed during test, in kg
Rated capacitance of the capacitor, in Farads

9.3 For hybrid electric vehicles that use an eteotechanical flywheel as an energy
storage device, the following state-of-charge heinge tolerance shall apply:

i \

2 (2 |jNHVfuel |]rnfuel )
(rPMbinal)max = [rPMy + 0010
UK,
- 2 (2 DI\IHVfueI |]rnfuel )
(rPMkina)min = rome.., — 0010
| K,

Where:
(rpmﬁnal)max
(rpmﬁnal)min
M
I\lHVfueI
Miyel

Ks
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The maximum flywheel rotational speed allowethatend of the test
The minimum flywheel rotational speed allowedhest end of the test

The squared flywheel rotational speed at thenmggg of the test

Net heating value of consumable fuel, in Joulps/
Total mass of fuel consumed during test, in kg

. 417
Conversion factor;
3600sec - rpm?

Rated moment of inertia of the flywheel, in kg-
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E. Test Procedures for Off-Vehicle Charge Capable tbrid Electric Vehicles.

The “as adopted or amended dates” of the 40 CFR8Baegulations referenced by this
document are the dates identified in the “CalifarBkhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€agerLight-Duty Trucks and Medium-
Duty Vehicles,” unless otherwise noted.

1. Electric Dynamometer. All off-vehicle charge capable HEVs must be tested
using a 48-inch single roll electric dynamometeetite the requirements of 40 CFR Subpart B,
886.108-00(b)(2) [October 22, 1996].

2. Vehicle and Battery Break-In Period. A manufacturer shall use good
engineering judgment in determining the properibtaso emissions mileage test point and
report same according to the requirements of se@i@.11 above.

3. General Testing Requirements.

3.1 Recording requirements.

For off-vehicle charge capable hybrid electric vdbs The following data shall
be recorded for all charge depleting range andwesthasts and for each individual test

cycle therein:

(a) mileage accumulated during the All-Electric Bauportion of the test,
where applicable;

(b) Net DC enerqy from the battery that was expdridleing the test (may be
reported as the total DC battery energy outputthadotal DC battery energy input);

(c) AC energy required to fully charge the battaiter a charge depleting or
charge sustaining test from the point where elgttris introduced from the electric
outlet to the battery charger;

(d) DC energy required to fully charge the battster a charge depleting or
charge sustaining test from the point where elgttris introduced from the battery
charger to the battery; and

(e) Net DC amp-hrs from the battery that was expdraturing the test (may
be reported as the total DC amp-hrs output andbtiaé DC amp-hrs input)

3.2 Regenerative braking Regenerative braking systems may be utilizethduhe
range test. The braking level, if adjustable, Idhalset according to the manufacturer’s
specifications for normal driving conditions priorthe commencement of the test. The driving
schedule speed and time tolerances specified ik Br3-.3.2 shall not be exceeded due to the
operation of the regenerative braking system.

3.3 Measurement Accuracy The overall error in voltage and current recogdin
instruments shall be NIST traceable and accuratd % of the maximum value of the variable
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being measured. Suggested equipment: amp metevpoeter capable of sampling voltage and
current. Voltage and current shall be sampledminamum rate of 20 hz.

3.4  Watt Hour Calculation.

DC enerqgy (watt hours) shall be calculated as fedlo

DC energy v(t) *i(t) dt
Where v = vehicle DC main battery pack voltage
i = vehicle DC main battery pack current

3.5 Charger Requirements

The standard charging apparatus (or equivalenthaky furnished with or specified for
the vehicle shall be used for charging during vehiesting.

4, Determination of the Emissions of the Fuel-firedHeater.

The exhaust emissions result of the fuel-fired dresihall be determined by operating at a
maximum heating capacity with a cold start betw@gfr and 86F for a period of 20 minutes
and dividing the grams of emissions by 20. Thelte®s) grams per minute shall be multiplied
by 3.0 minutes per mile to obtain a grams per walee.

5. Urban Test Provisions for Off-Vehicle Charge Capble Hybrid Electric
Vehicles.

Alternative procedures may be used if shown tadyegjuivalent results and if approved
in advance by the Executive Officer of the Air Res®s Board.

The criteria certification emissions for the Urkiast shall be the worst case emissions of
NMOG, CO, NOx, and PM from either the charge dépéebr charge sustaining tests. The sum
of NMOG + NOx emissions shall constitute the wade for the charge sustaining or charge
depleting modes of operation and determine theabiogr mode for US06 and SC03 emission
tests.

Vehicles with more than one mode of operation fgiven charge depleting or charge
sustaining test cycle must be tested in the modd{gh represents maximum operation of the
auxiliary power unit. Confirmatory testing mayalse performed in any mode of operation to
ensure compliance with emission standards.

5.1 Vehicle Preconditioning.

To be conducted pursuant to the “California EvatheesEmission Standards and Test
Procedures for 2001 and Subsequent Model Motordkesii with the following supplemental

requirements:
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5.1.1 For vehicles that do not allow manual acibrabf the auxiliary power unit,
battery state-of-charge shall be set at a levélddnases the vehicle to operate the auxiliary power
unit for the maximum possible cumulative amountimie during the preconditioning drive.

5.1.2 For vehicles that allow manual activatiorihe& auxiliary power unit, battery
state-of-charge shall be set at the lowest levelald by the manufacturer.

5.1.3 After setting battery state-of-charge, thieicle shall be pushed or towed to a
work area for the initial fuel drain and fill accling to section 111.D.1.4 of the “California
Evaporative Emission Standards and Test Procefur@901 and Subsequent Model Motor
Vehicles.”

5.1.4 Following the initial fuel drain and fill, ¢hvehicle shall complete an initial soak
period of a minimum of 6 hours. After completiing tsoak period, the vehicle shall be pushed
or towed into position on a dynamometer and pregiomed. If the auxiliary power unit is
capable of being manually activated, the auxil@ower unit shall be manually activated at the
beqginning of and operated throughout the precaritg drive.

5.2 Urban Dynamometer Procedure for Off-Vehicle Chege Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR 886.135-00 liect®d2, 1996] with the
following revisions. References to §86.110-94 lstmalan §86.110-94 as last amended
June 30, 1995.

5.2.1 Amend subparagraph (a).

Overview The dynamometer run shall consist of a seriehafge
depleting tests, after a second fuel drain ancifil a 12 to 36 hour soak period
performed pursuant to the provisions of the “Cafifa Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent MoalelrM ehicles.” Each charge
depleting test shall consist of one UDDS followgdahl0 minute hot soak period until
charge sustaining operation is achieved for twaseountive UDDSs. Once charge
sustaining operation is achieved over two conseeWiDDSSs, or a single UDDS if data
is provided showing that charge sustaining openatem consistently be maintained over
one UDDS, the vehicle shall be turned off and st@tean ambient temperature not less
than 68F (20°C) and not more than 86 (3C°C) for 12 to 36 hours. If the energy
required to charge the vehicle from urban chargéasuing operation to full charge is not
equivalent (within + 1% of the AC energy) to theegyy required to charge the vehicle
from highway charge sustaining operation to fulirgje, the vehicle must be recharged.
If the energy required to charge the vehicle fratman charge sustaining operation to full
charge is equivalent (within + 1% of the AC eneryyihe energy required to charge the
vehicle from highway charge sustaining operatiofutiocharge, the vehicle may be
recharged. The vehicle must be turned off dureaparging. At the end of this cold
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soak period, the vehicle shall be placed or pusimd a dynamometer. Vehicle
emissions shall be measured over two UDDSs duhiagoe sustaining operation, each
separated by a 10 minute key-off hot soak periblge vehicle must meet SOC criterion
in section F.10 from the start of the first UDDSiutine end of the second UDDS.

For all exhaust emission tests, the exhaust emissice diluted with
ambient air in the dilution tunnel as shown in F&gB94-5 and Figure B94-6 (886.110-
94). A dilution tunnel is not required for testinghicles waived from the requirement to
measure particulates. For UDDSs, particulate sesmuie collected on filters for
weighing during each UDDS. Each sample plus backepllected during each UDDS
(including shutdown). Continuous proportional séesmf gaseous emissions are
collected for analysis during each UDDS. For vigsiavith Otto-cycle auxiliary power
units, the composite samples collected in bagamraé/zed for THC, CO, COCH, and
NOy. For vehicles with petroleum-fueled diesel-cyaliliary power units (optional for
natural gas-fueled, liquefied petroleum gas-fuesend alcohol-fueled diesel-cycle
vehicles), THC is sampled and analyzed continugpsiguant to the provisions of
886.110-94. Parallel samples of the dilution eg& similarly analyzed for THC, CO,
CO,, CH, and NQ. For vehicles with natural gas-fueled, liquefptroleum gas-fueled,
and alcohol-fueled auxiliary power units, bag sas@re collected and analyzed for THC
(if not sampled continuously), CO, GACH, and NQ. For vehicles with alcohol-fueled
auxiliary power units, alcohol and formaldehyde pbes are taken for both exhaust
emissions and dilution air (a single dilution arrhaldehyde sample, covering the total
test period may be collected). Parallel bag sasngl@ilution air are analyzed for THC,
CO, CQ, CH; and NQ.

5.2.2 Subparagraphs (b) through (c). [No change.]

5.2.3 Delete subparagraph (d).

5.2.4 Subparagraphs (e) through (g). [No change.]

5.2.5 Amend subparagraph (hThe driving distance, as measured by counting
the number of dynamometer roll or shaft revolutisigll be determined for all charge
depleting and exhaust emission tests. The rewisitshall be measured on the same roll
or shaft used for measuring the vehicle’s speed.

5.2.6 Subparagraph (i). [No change.]

5.3 Urban Dynamometer Test Run, Gaseous and Partiate Emissions for Off-
Vehicle Charge Capable Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.137-96 [M2adc 1993] with the
following revisions:
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5.3.1 Amend subparagraph (&&eneral The dynamometer run shall consist of
a series of UDDSs, after a second fuel drain dhdrfd a 12 to 36 hour soak period
performed pursuant to the provisions of the “Catifa Evaporative Emission Standards
and Test Procedures for 2001 and Subsequent MookelrMehicles.” The vehicle shall
be stored prior to the emission test in such a mathat precipitation (e.g., rain or dew)
does not occur on the vehicle. The vehicle isnaith to stand on the dynamometer
during the 10 minute time period between each UDDS.

5.3.2 Amend subparagraph (b) as follows.

5.3.2.1 Amend subparagraph (b)(9): Start theflgasmeasuring
device, direct the sample flow into the exhaust@arbag, the alcohol exhaust
sample, the formaldehyde exhaust sample, the afilatir sample bag, the alcohol
dilution air sample and the formaldehyde dilutiogmsample, and turn the key on.
If the auxiliary power unit is capable of being mahy activated, the auxiliary
power unit shall be activated at the beginningrmaf aperated throughout the

UDDS.
5.3.2.2 Delete subparagraph (b)(13).
5.3.2.3 Subparagraph (b)(14). [No change.]
5.3.2.4 Amend subparagraph (b)(15): Five secaftds the

vehicle is shutdown, simultaneously turn off the law measuring device and
particulate sample pump. Record the measuredrshaft revolutions (both gas
meter or flow measurement instrumentation readjraqs] reset the counter. As
soon as possible, transfer the exhaust and dilailosamples to the analytical
system and process the samples pursuant to 88@A#ning a stabilized
reading of the exhaust bag sample on all analyzehén 20 minutes of the end of
the sample collection phase of the UDDS. Obtaiotadl and formaldehyde
sample analyses, if applicable, within 24 hourthefend of the sample period.
(If it is not possible to perform analysis on theohol and formaldehyde samples
within 24 hours, the samples should be storeddark cold (4C to 10C)
environment until analysis. The samples shouldrmyzed within fourteen
days.) If applicable, carefully remove both paifgarticulate sample filters from
their respective holders, and place each in a agppetri dish, and cover.

5.3.2.5 Amend subparagraph (b)(18): Repeat #pssh
paragraphs (b)(2) through (b)(17) of this sectimntiie hot start UDDS. The
steps in paragraph (b)(9) of this section shalirbbgtween 9 and 11 minutes
after the end of the sample period for the cold &1®DS.

5.3.2.6 Delete subparagraph (b)(19).

5.3.2.7 Delete subparagraph (b)(20).
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5.3.2.8 Amend subparagraph (b)(28s soon as possible, transfer
the particulate filters to the weighing chambergost-test conditioning, if
applicable. For vehicles undergoing a cold staairge sustaining test, a valid test
shall satisfy the SOC criterion in section F.10.

5.3.2.9 Amend subparagraph (b)(24): Vehiclessttelsted for
evaporative emissions will proceed pursuant to‘fBalifornia Evaporative
Emission Standards and Test Procedures for 2008 absequent Model Motor
Vehicles.”

5.4 Determination of Urban All-Electric Range and Wban Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

5.4.1 ThdJrban All-Electric Range shall be shall be defined as the distance that the
vehicle is driven from the start of Urban Chargeléng Range Test until the internal
combustion engine first starts.

5.4.2 Cold soak and vehicle charging The vehicle shall be stored at an ambient
temperature not less than®6§20°C) and not more than &6 (30°C) for 12 to 36 hours. During
this time, the vehicle’s battery shall be charged full state-of-charge. The vehicle must be
turned off during charging. Charge time shall nateed soak time.

5.4.3 Urban Charge Depleting Range Test.At the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynanemaeid operated through the Continuous
Urban Test Schedule until the SOC Net Change Tbes (specified in section F.10 of these
test procedures) that indicate charge sustainiegabpn are met for two consecutive UDDSSs, or
a single UDDS if data is provided showing that geasustaining operation can consistently be
maintained in one UDDS. The Alternative Continubliban Test Schedule may be substituted
for the Continuous Urban Test Schedule if the fasstity is unable to perform the Continuous
Urban Test Schedule. Refer to sections F.5.56Fahd F.11, for calculations of urban exhaust
emissions, urban particulate emissions, and ecgnvailll-electric range, respectively.

5.4.4 Urban Charge Sustaining Emission Test.The Urban Charge Sustaining
Emission Test is conducted cold, and after chang&aging operation has been reached, or an
optional charge sustaining test mode has beenasetivand no subsequent charge has been
performed.

(i) Cold soak The vehicle shall be stored at an ambient tenwperanot less than
68°F (20°C) and not more than &6 (30°C) for 12 to 36 hours.
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(i) At the end of the cold soak period, the védishall be placed or pushed onto
a dynamometer, and two UDDSs shall be performenhgwharge sustaining operation,
each separated by a 10 minute key-off hot soakgermMhe vehicle must meet the SOC
criterion in section F.10 from the start of thesfityDDS until the end of the second
UDDS. If the SOC criterion is not satisfied, tlesttshall be stopped, the vehicle cold
soak shall be conducted again, and the dynamonesterun shall be conducted again.

5.5 Calculations - Urban Exhaust Emissions for Off/ehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 8§86.144-94 IRIY005] with the
following revisions:

5.5.1 Amend subparagraph (a):

Gaseous Emissions — Urban Charge Depleting Rangte Te

For light-duty vehicles and light duty trucks:

Y >Y
Ywm = 043[] —& |+ 057 n
Where:

(1) Ywm = Weighted mass emissions of each pollutant,TildC, CO,
THCE, NMOG, NMHCE, CH, NOx, or CQ, in grams per vehicle mile.
(2) Y. = Mass emissions as calculated from the cold BXB@S, in grams

per test.
(3) D, = The measured driving distance from the cold §i&DS, in

miles.

(4) n = number of hot start UDDSs in Charge Depbetiperation

Gaseous Emissions — Urban Charge Sustaining Emigsist.

For light-duty vehicles and light-duty trucks:

Y, Y,
MPPREATPIE

c h

Where:

(1) Ywm = Weighted mass emissions of each pollutant, TileC, CO,
THCE, NMOG, NMHCE, CH, NG, or CG, in grams per vehicle mile.

(2) Y. = Mass emissions as calculated from the cold 8BS, in grams

per test.
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(3) Yn = Mass emissions as calculated from the hot BafdS, in grams
per test.

(4) D. = The measured driving distance from the cold &1&DS, in
miles.

(5) D, = The measured driving distance from the hot &1&DS, in

5.5.2 Subparagraphs (b) through (e). [No change.]

5.6 Calculations - Urban Particulate Emissions foOff-Vehicle Charge Capable
Hybrid Electric Vehicles.

To be conducted pursuant to 40 CFR 886.145-82 [hdveg 2, 1982] with the

following revisions. References to §86.110-94 lstmalan §86.110-94 as last amended
June 30, 1995.

5.6.1 Amend subparagraph (a):

Particulate Emissions — Urban Charge Depleting Barest.

The final reported test results for the mass paldte (M,) in grams/mile shall be
computed as follows:

M M
M, =0.43* — | +0.57 *| — ™
D, 5D

n

Where:

(1) M, = Mass of particulate determined from the coldtstdDS, in
grams per vehicle mile. (See §86.110-94 for dgi@tion.)
(2) D, = The measured driving distance from the cold §i&DS, in

miles.

(3) n = number of hot start UDDSs in Charge Daepiebperation

Particulate Emissions — Urban Charge Sustainings&om Test.

The final reported test results for the mass padte (M,) in grams/mile shall be
computed as follows:

M pc M ph
Mp=043* — | +0.57 *| ——
Dc Dh
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Where:

(1) My = Mass of particulate determined from the coldt3tdDS, in
grams per vehicle mile. (See 886.110-94 for datetion.)

(2) Mpn = Mass of particulate determined from the hottdt?DS, in
grams per vehicle mile. (See 886.110-94 for datetion.)

(3) D, = The measured driving distance from the cold §i&DS, in

miles.

(4) D, = The measured driving distance from the hot &1&DS, in

miles.

5.6.2 Subparagraph (b). [No change.]

5.6.3 Equivalent All-Electric Range shall be calculated in accordance with
section F.11 of these test procedures.

6. Highway Test Provisions for Off-Vehicle Charge @pable Hybrid Electric
Vehicles.

The third HFEDS of the Highway Charge SustainingtBhall be used to calculate
emissions and must be within the SOC criterioreictisn F.10. As an option, the Highway
Charge Sustaining Test may be performed with tw&BIE provided that the second HFEDS
meets the SOC criterion in section F.10. In tlhise; the second HFEDS shall be used to
calculate emissions.

Vehicles with more than one mode of operation fgiven charge depleting or charge
sustaining test cycle must be tested in the modd{gh represents maximum operation of the
auxiliary power unit. Confirmatory testing mayalse performed in any mode of operation to
ensure compliance with emission standards.

6.1 Vehicle Preconditioning.

If the Highway Charge Depleting Range Test is genfd within 36 hours after
completion of either the Urban Charge Depletingd@ahest or the Urban Charge Sustaining
Range Test, no preconditioning is necessary. elHlyghway Charge Depleting Range Test is
performed more than 36 hours after completion thieeithe Urban Charge Depleting Range Test
or the Urban Charge Sustaining Range Test, the factiower shall precondition the vehicle
pursuant to section F.5.1 of these test proceduigsut loading the evaporative canister.

6.2 Highway Dynamometer Procedure for Off-Vehicle Garge Capable Hybrid
Electric Vehicles.

To be conducted pursuant to 40 CFR 8600.111-08dmeer 27, 2006] with the
following revisions. This section F.6.2 shall apply during both chaastaining and
charge depleting operation.
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6.2.1 Subparagraph (a). [n/a]

6.2.2 Amend subparagraph (b) as follows:

6.2.2.1Amend subparagraph (b)(2): The highway fuel econtest is designated
to simulate non-metropolitan driving with an averapeed of 48.6 mph and a maximum
speed of 60 mph. The cycle is 10.2 miles long Withstop per mile and consists of
warmed-up vehicle operation on a chassis dynamartietaigh a specified driving
cycle. A proportional part of the diluted exhaestission is collected continuously for
subsequent analysis of THC, CO, £@&nd NQ using a constant volume (variable
dilution) sampler. Diesel dilute exhaust is contasly analyzed for hydrocarbons using
a heated sample line and analyzer. Alcohol anddtitehyde samples are collected and
individually analyzed for alcohol-fueled vehicles.

6.2.2.2 Replace subparagraph (b)(6) with: Colds®he vehicle shall be stored
at an ambient temperature not less thdiFf §80°C) and not more than &6 (30°C) for 12
to 36 hours. At the end of the cold soak peribd,wehicle shall be placed, either driven
or pushed onto a dynamometer.

6.2.2.3 Amend subparagraph (b)(7)(lfhe Highway Charge Sustaining Emission
Test is conducted cold, and after charge sustamegation has been reached, or an
optional charge sustaining test mode has beenasetivand no subsequent charge has
been performed.

Three HFEDSSs separated by a 15 second key-on aktossiod shall be performed. The
vehicle must meet the SOC criterion in section Fat@he third HFEDS. If the SOC
criterion is not satisfied, the test shall be seahmnd sections F.6.2.2.2 and this section
F.2.2.3 shall be repeated. As an option, two HEFEDSy be performed in lieu of three
HFEEDSSs of the SOC criterion is satisfied for thecsl test.

6.2.2.4 Amend subparagraph (b)(7)(iii): One exhaample and one background
sample per each HFEDS shall be collected and aawhlfyr THC (except diesel
hydrocarbons which are analyzed continuously), CO,, and NQ. Alcohol and
formaldehyde samples (exhaust and dilution aircatected and analyzed for
alcohol-fueled vehicles.

6.2.2.5 Add subparagraph (b)(7)(v): For vehicled tlo not allow manual
activation of the auxiliary power unit, batterytstof-charge shall be set at a level that
causes the vehicle to operate the auxiliary powdrfar the maximum possible
cumulative amount of time during the HFEDS prectiading cycle. For vehicles that
allow manual activation of the auxiliary power ytoattery state-of-charge shall be set at
the lowest level allowed by the manufacturer.

6.2.2.6 Amend subparagraph (b)(9)(v): Operateséicle over the continuous
highway test schedule, consisting of repeated HEE&A¥Sording to the dynamometer
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driving schedule specified §600.109-08(b) [December 27, 2006]. If the auxilipower
unit is capable of being manually activated, thelary power unit shall be manually
activated at the beginning of and operated througtim HFEDS preconditioning cycle.

6.2.2.7 Amend subparagraph (b)(9)(vi): When tHacle reaches zero speed
between each HFEDS, the driver has 17 second€par for the HFEDS emission
measurement cycle of the test. During the idléopleione of the following conditions

shall apply:

(a) For vehicles that do not allow the auxiliaryy@o unit to be
manually activated, the vehicle shall remain turapdluring the idle period.

(b) For venhicles that allow the auxiliary power tiioi be manually
activated, the vehicle shall remain turned on whih auxiliary power unit
operating during the idle period.

6.2.2.8 Add subparagraph (b)(9)(viii): At the clusion of the HFEDS emission
test, the following conditions shall apply: Fothi@es that do not allow the auxiliary
power unit to be manually activated and are chatgaining over the HFEDS, record
the battery state-of-charge to determine if the $O€rion in section F.10 is satisfied. If
the SOC criterion is not satisfied, then repeatadyometer test run from subparagraph
(h)(6). Up to two highway emission tests shalbbewed to satisfy the SOC criterion.

6.2.2.9 Delete subparagraph (b)(10).

6.2.3 Delete subparagraphs (c) through (e).

6.3 Determination of Highway All-Electric Range andHighway Equivalent All-
Electric Range for Off-Vehicle Charge Capable Hybrd Electric Vehicles.

6.3.1 TheHighway All-Electric Range shall be defined as the distance that the vekscle
driven from the start of test until the internahdmustion engine starts.

6.3.2 Cold soak and vehicle charging The vehicle shall be stored at an ambient
temperature not less than°6820°C) and not more than 86 (30°C) for 12 to 36 hours. During
this time, the vehicle’s battery shall be charged full state-of-charge. Charge time shall not
exceed soak time.
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6.3.3 Highway Charge Depleting Range TestAt the end of the cold soak period, the
vehicle shall be placed or pushed, onto a dynanemaeid operated through the Continuous
Highway Test Schedule until the State—of-Charge®teinge Tolerances (specified in section
F.10 of these test procedures) that indicate cheugiining operation is met for two consecutive
UDDSs. The Alternative Continuous Highway Test&iiile may be substituted for the
Continuous Highway Test Schedule if the test facii unable to perform the Continuous
Highway Test Schedule. Refer to sections F.6&14,F.11, for calculations of highway exhaust
emissions and equivalent all-electric range, respsy.

If the energy required to charge the vehicle fraghtvay charge sustaining operation to full
charge is not equivalent (within + 1% of the AC e to the energy required to charge the
vehicle from urban charge sustaining operatiomuliocharge, repeat subparagraphs F.6.2.2 and
F.6.2.3. Battery charging in F.6.3.2 shall by begithin one hour of the end of the Highway
Charge Depleting Range Test.

6.3.4 Highway Charge Sustaining Emission Test.The Highway Charge Sustaining
Emission Test is conducted cold, and after chang&asing operation has been reached, or an
optional charge sustaining test mode has beenagéetivand no subsequent charge has been

performed:

(i) Cold soak The vehicle shall be stored at an ambient teniperanot less than
68°F (20°C) and not more than &6 (30°C) for 12 to 36 hours.

(i) At the end of the cold soak period, the véighall be placed or pushed onto
a dynamometer, and three HFEDSs of each sepanrated® second key-on hot soak
period shall be performed. The vehicle must m&sE Sriterion in section F.10
individually for all three HFEDSs. If the SOC etiton is not satisfied, the HFEDS shall
be stopped, the vehicle cold soak shall be condwgain, and the dynamometer test run
shall be conducted again.

6.3.5 Equivalent All-Electric Range shall be calculated in accordance with section
F.11 of these test procedures.

7. SETP Emission Test Provision®or Off-Vehicle Charge Capable Hybrid
Electric Vehicles.

Hybrid electric vehicles with more than one modepération for a given charge
depleting or charge sustaining test cycle museb®tl in the mode(s) which represents
maximum operation of the auxiliary power unit. @onatory testing may also be performed in
any mode of operation to ensure compliance withssioin standards.

7.1 US06 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 liect®d2, 1996] with the
following revisions. This section 7.1 shall apdlying charge sustaining operation or at
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an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed.

7.1.1 Subparagraphs (a) through (m). [No change.]

7.1.2 Amend subparagraph @jgressive Driving Test (US06) Preconditioning
as follows:

7.1.2.1 Amend subparagraph (1) as follows: [ft806 test follows the
exhaust emission urban, highway, or evaporatiiinteghe refueling step may be
deleted and the vehicle may be preconditioned usiaduel remaining in the tank
(see paragraph (c)(2)(ii) of this section). Thst teehicle may be pushed or driven
onto the test dynamometer. For vehicles that attmual activation of the
auxiliary power unit, battery state-of-charge shallset at the lowest level
allowed by the manufacturer. The auxiliary poweit ghall be manually
activated at the beginning of and operated througtiee US06 preconditioning

cycle.

7.1.2.1.1 Delete subparagraphs (i) and (ii).

7.1.2.1.2 Subparagraphs (iii) through (iv). [N@agbe.]

7.1.2.2 Subparagraph (2). [No change.]

7.1.3 Subparagraph (0). [No change.]

7.2 US06 Emission Test.

To be conducted pursuant to 40 CFR 886.15E@ember 27, 2006ith the
following revisions. This section 7.2 shall apgdlyring charge sustaining operation or at
an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed.

7.2.1 Amend subparagraph (&)verview The dynamometer operation consists
of a single, 600 second test on the US06 drivitgduale, as described in appendix I,
paragraph (g), of this part. The vehicle is prelitoned in accordance with §86.132-00,
to bring it to a warmed-up stabilized conditionhig preconditioning is followed by a 1
to 2 minute idle period that proceeds directly itite US06 driving schedule during
which continuous proportional samples of gaseoussams are collected for analysis. |If
engine stalling should occur during testing, follthe provisions of 886.136-90 (engine
starting and restarting). For vehicles with Otyole auxiliary power units, the composite
samples collected in bags are analyzed for THC, @0, CH, and NQ. For vehicles
with diesel-cycle auxiliary power units, THC is galed and analyzed continuously
according to the provisions of 886.110. Paralsel bamples of dilution air are analyzed
for THC, CO, CQ, CH, and NQ. The second US06 (the cycle after preconditioning
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shall be used to calculate emissions and shallithewhe state-of-charge net tolerances
as calculated in section F.10.

7.2.2 Amend subparagraph (b) as follows.

7.2.2.1 Amend subparagraph (b)(2): Position teeuehicle on the
dynamometer and restrain.

7.2.3 Subparagraph (c). [No change.]

7.2.4 Amend subparagraph (d): Practice runs dneeptescribed driving
schedule may be performed at test point to peramiding system adjustment.

7.2.5 Subparagraph (e). [No change.]

7.2.6 _Amend subparagraph (f) as follows.

7.2.6.1 Amend subparagraph (f)(2)(i): Immediatdter completion of
the US06 preconditioning cycle, idle the vehicléhe idle period is not to be less
than one minute or not greater than two minutestifg the idle period, one of
the following conditions shall apply:

(i) For vehicles that do not allow the auxiliaryper unit to be
manually activated and are charge-sustaining dveliS06, the vehicle shall
remain on during the idle period. The batteryestatcharge shall be recorded
after the vehicle has started idle.

(i)  For vehicles that allow the auxiliary powatiuto be manually
activated, the vehicle shall remain turned on wh#h auxiliary power unit
operating during the idle period.

7.2.6.2 Amend subparagraph (f)(2)(ix): For velsdleat do not allow
manual activation of the auxiliary power unit amd eharge-sustaining over the
US06, determine if the SOC criterion in sectionOFslsatisfied at the end of the
US06 emission test. If the SOC criterion is nais§ad, then repeat
dynamometer test run from subparagraph (f)(2)dp. to two US06 emission tests
shall be allowed to satisfy the SOC criterion.

7.3 SCO03 Vehicle Preconditioning.

To be conducted pursuant to 40 CFR 886.132-00 fectd2, 1996] with the
following revisions. This section 7.3 shall apglyring charge sustaining operation or at
an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed.
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7.3.1 Subparagraphs (a) through (n). [No change.]

7.3.2 Amend subparagraph (djir Conditioning Test (SC03) Preconditioning

7.3.2.1 Amend subparagraph (1) as follows: {303 test follows the
exhaust emission urban, highway, or evaporatiiinteghe refueling step may be
deleted and the vehicle may be preconditioned ukiaduel remaining in the tank
(see paragraph (c)(2)(ii) of this section). Thst teehicle may be pushed or driven
onto the test dynamometer. For vehicles that attmual activation of the
auxiliary power unit, battery state-of-charge shallset at the lowest level
allowed by the manufacturer. The auxiliary poweit ghall be manually
activated at the beginning of and operated througtiee SC03 preconditioning

cycle.

7.3.2.1.1 Delete subparagraphs (i) and (ii).

7.3.2.2 Subparagraphs (2) through (3). [No chdange

7.4 SCO03 Emission Test.

To be conducted pursuant to 40 CFR 886.160-00 [Dbee 8, 2005{vith the
following revisions. This section 7.4 shall apglyring charge sustaining operation or at
an optional charge sustaining test mode that hais &etivated, if no subsequent charge
has been performed. References to 886.162-03rakalh 886.162-03 as adopted
October 22, 1996.

7.4.1  Amend subparagraph (@yverview The dynamometer operation
consists of a single, 594 second test on the S@0B @ schedule, as described in
appendix |, paragraph (h), of this part. The viehig preconditioned in accordance with
886.132-00 of this subpart, to bring the vehicla twarmed-up stabilized condition. This
preconditioning is followed by a 10 minute vehisteak (vehicle turned off) that proceeds
directly into the SC03 driving schedule, during @hcontinuous proportional samples of
gaseous emissions are collected for analysis. emhee test, including the SC03
preconditioning cycle, vehicle soak, and SC03 eimistest, is either conducted in an
environmental test facility or under test condiidhat simulatetesting in an
environmental test cell (see 886.162-03 (a) foisaussion of simulation procedure
approvals). The environmental test facility mustcapable of providing the following
nominal ambient test conditions of:°@5air temperature, 100 grains of water/pound of
dry air (approximately 40 percent relative humiylity solar heat load intensity of 850
W/m?, and vehicle cooling air flow proportional to velei speed. Section 86.161-00
discusses the minimum facility requirements andesmonding control tolerances for air
conditioning ambient test conditions. The vehglair conditioner is operated or
appropriately simulated for the duration of theé ecedure (except for the 10 minute
vehicle soak), including the preconditioning. tiggne stalling should occur during
testing, follow the provisions of 886.136-90 (er@starting and restarting). For vehicles
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with Otto-cycle auxiliary power units, the compessiamples collected in bags are
analyzed for THC, CO, COCH, and NQ. For vehicles with diesel-cycle auxiliary
power units, THC is sampled and analyzed continyacording to the provisions of
§86.110. Parallel bag samples of dilution airaralyzed for THC, CO, COCH, and
NO,. The second SCO03 (the cycle after preconditigmshall be used to calculate
emissions and shall be within the state-of-chargjdailerances as calculated in section
F.10.

7.4.2 Amend subparagraph (b) as follows.

7.4.2.1 Amend subparagraph (b)(2): Position teevehicle on the
dynamometer and restrain.

7.4.3 Amend subparagraph (c) as follows.

7.4.3.1 Amend subparagraph (c)(8): Add the folluyvi Immediately
after completion of the SC03 preconditioning cyake the vehicle. The idle
period shall not be less than one minute and regtgr than two minutes. During
the idle period, one of the following conditionsailapply:

(i) For vehicles that do not allow the auxiliaryper unit to be
manually activated and are charge-sustaining dwe6C03, the vehicle shall
remain on during the idle period. The batteryestatcharge shall be recorded
after the vehicle has started idle.

(i)  For vehicles that allow the auxiliary powatiuto be manually
activated, the vehicle shall remain turned on wh#h auxiliary power unit
operating during the idle period.

7.4.3.2 Amend subparagraph (c)(9): Start vehieléh(air conditioning
system also running). If the auxiliary power urfithe vehicle is capable of being
manually activated, the auxiliary power unit shlmanually activated at the
beqinning of and operated throughout the SC03 eépmid¢est. Fifteen seconds
after the vehicle starts, begin the initial vehiateeleration of the driving
schedule.

7.4.4 Amend subparagraph (d) as follows.

7.4.4.1 Amend subparagraph (d)(10): For vehidias do not allow the
auxiliary power unit to be manually activated angl éharge-sustaining over the
SCO03, determine if the SOC criterion in sectiorDRslsatisfied at the end of the
SCO03 emission test. If the SOC criterion is ndisfiad, then turn off cooling
fan(s), allow vehicle to soak in the ambient candi of paragraph (c)(5) of this
section for 10 minutes, and repeat dynamometerduastom subparagraph (d).
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A total of two SC03 emission tests shall be attanpd satisfy the SOC criterion.

7.4.5 Subparagraph (e). [No change.]

7.5 Optional Cold Start US06 Range Test.

7.5.1 Cold soak and vehicle charging.The vehicle shall be stored at an
ambient temperature not less thaAfe@J3C) and not more than &6 (30°C) for 12 to 36
hours. During this time, the vehicle battery shallcharged to a full state-of-charge. The
vehicle must be turned off during charging. Changpe shall not exceed soak time.

7.5.2 At the end of the cold soak period, the Velstall be placed or pushed
onto a dynamometer, and shall be driven on a cootis US06 test cycle until either:

(@) the auxiliary power unit starts, or

(b) the vehicle can no longer meet the speed tracésliohithe US06
driving schedule as specified in CFR 86 AppendixWwithin 2 mph higher than
the highest point on the trace within 1 secondHherupper limit or within 2 mph
higher than the lowest point on the trace withgetond for the lower limit.

The instant either of these conditions are metdheshall be ended. The range for this
test, in miles, shall be the distant driven frora $itart of the test to when condition (a) or
(b) is met. Emission sampling is not requiredtfos test.

8. 50F and 20F Test Provision for Off-Vehicle Charge Capable Hyhid

Electric Vehicles.

8.1 To satisfy test requirements for th€B8mission test, the vehicle shall be tested

in the worst case (NMHC + NOXx) of the urban chagstaining range test or urban charge

sustaining test as defined in section F.5. Tehatiest requirements for the 2Hemission test,

the vehicle shall be tested in the worst case (@&)e urban charge sustaining range test or

urban charge sustaining test as defined in seEtion For the 2F and 56F emission tests, the

vehicle is not required to meet SOC net tolerances.

8.2 There are three emission test options.

(i) A three phase test that includes phase onkeeafirst 505 seconds of the
UDDS, phase two as 506 seconds to the end of tHeS)@a 10 minute key-off soak
period, and phase three the first 505 secondsedffPDS. The first two phases test shall
be counted as the first UDDS and the second andi phiases will constitute the second
UDDS.

(ii) A four phase test that includes phase ondaditst 505 seconds of the
UDDS, phase two as 506 seconds to the end of tHeSJRA 10 minute key-off soak
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period, phase three as the first 505 seconds di}eS, and phase four as the 506
seconds to the end of the UDDS. The first two phésst shall be counted as the first
UDDS the third phase and fourth phase will consithe second UDDS. Emission
weighting for the four phase test will follow theopedure outlined in section F.5.5.1.

(iii) A two phase test that includes phase onéhadiDDS, a 10 minute key-off
soak period, and phase two as a UDDS.

8.3 For emission purposes, the emission test ste#t the following requirements:

(i) If urban charge sustaining emission test isinm, the vehicle shall be
preconditioned according to section F.5.1.

(i) If the urban charge depleting range test qureed, the vehicle shall be
preconditioned according to section F.5.1 and follgrged. The continuous urban test
schedule shall be performed. However, the first plvase of the three phase test shall be
first counted as the first UDDS whenever the aarflipower unit starts for the first time
and the third phase will consist of the first 5@6@nds of the UDDS.

9. Additional Provisions.

9.1 Confirmatory testing may be performed on atgdo establish if higher
emissions occur at different states of charge axgindepleting mode. This is to ensure that cold
start and other emissions standards are not extetds¢her operating SOCs.

9.2 Confirmatory testing may be performed on th@®&&st or the manufacturer may
provide data to show that potential cold startayifle emissions are controlled to the extent that
they are controlled for the UDDS.

9.3 Confirmatory testing may be performed on vels@quipped with an optional
charge sustaining operation mode selector witlcg®lset to simulate charge sustaining
operation or in actual charge sustaining operati@accordance with section F of these test

procedures.

9.4 A period of up to three hours may be usedit@ir charge on the vehicle after
either the urban or highway charge depleting rdages are completed.

9.5 If data can be provided to show that the AQ@neequired to fully charge the
vehicle following the urban charge depleting rategt is greater than the AC energy required to
recharge the vehicle after the highway charge tiepleange test, then the measured AC energy
required to recharge the vehicle following the urbharge depleting range test may be used to
calculate the Highway Equivalent All-Electric Rarfgeergy Consumption, in section F.11.7.
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9.6 For an example of an off-vehicle charge caphipbgid electric vehicle with all-
electric range and blended operation that has eldepgleting actual range and charge depleting
cycle range, please see section H, Figure 1.

9.7 For an example of charge depleting to charg@asung range with and without
transitional range and end of test conditions, ggesee section H, Figure 2.

10. State-of-Charge Net Change Tolerances.

10.1 For vehicles that use a battery as an entoepoe device, the following state-of-
charge net change tolerance shall apply:

NHVfueI Dmfuel
(Amp-hfina)max = (AMp-hnitia) + 0.010

0K,

system

NHVfueI I:]mfuel
(Amp-hina)min = (AMpP-hinisa) - 0.01 0

0K,

system

Where:

(Amp-hfina)max = Maximum allowed Amp-hr stored in battery at érel of
the test

(Amp-hfina)min_=___ Minimum allowed Amp-hr stored in battery at #red of
the test

(Amp-hrniia) = Battery Amp-hr stored at the beginning of testt

NHV fel = Net heating value of consumable fuel, in Joutgs/

Migel < Total mass of fuel consumed during test, in kg

K1 = Conversion factor, 3600 seconds/hour

Vsystem = Average charge sustaining battery DC bus volfagen
circuit) during charge sustaining operation. TNague
shall be submitted for testing purposes, and il fiea
subject to confirmation by the Air Resources Board.

An alternate state-of-charge net tolerance maysked if shown to be technically necessary and if
approved in advance by the Executive Officer ofAlreResources Board.

10.2  For vehicles that use a capacitor as an estogyge device, the following state-
of-charge net change tolerance shall apply:

i \

(2 ON vauel Drnfuel )

.(MM).m_axi \/ Vinzitial + OO 101
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i

(2ONHV

Dm fuel )

fuel

Minamin = \/Vinzitial - 0010

Where:

(Vina)max_= The stored capacitor voltage allowed at theddritle test

(Vina)min__= The stored capacitor voltage allowed at theddritle test

V2. = The square of the capacitor voltage storedeab#ninning of the
test

NHVie = Net heating value of consumable fuel, in Joubes/

Miyel = Total mass of fuel consumed during test, in kg

C = Rated capacitance of the capacitor, in Farads

10.3 For vehicles that use an electro-mechanigahiel as an energy storage device,
the following state-of-charge net change tolerasica! apply:

i \

2 (2 |]NHVfuel |:lrnfuel)
(rPMbinamax = | PMyo + 0010
| OK,
2 (2 DNHVfuel Drnfuel)
M‘ﬁnal m_mi rpminitial - 0.0lD
— | OK,

Where:
(rPMkina)max___ = The maximum flywheel rotational speed allowethatend of

the test
(rPM¥ina)min___ = The minimum flywheel rotational speed allowedret end of

the test
rpm?.. = The squared flywheel rotational speed at thenngmg of the

test
NHV el = Net heating value of consumable fuel, in Joutgs/
Miyel = Total mass of fuel consumed during test, in kg
Ks = Conversion factor; ar

B 3600sec - rpm?

= Rated moment of inertia of the flywheel, in k-
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11. Calculations — Equivalent All-Electric Range fo Off-Vehicle Charge
Capable Hybrid Electric Vehicles.

11.1 Charge Depleting G®Produced means the cumulative tailpipe, @@issions
produced, M, in grams per mile during the charge depletindecyange.

Mca =2 Y
where:
Y;_=_The sum of the COgrams per mile in the charge depleting mode from

each test cycle (UDDS or HFEDS)
i = Number (UDDS or HFEDS) of the test over thergeadepleting cycle

range, Ric

11.2 Charge Sustaining G®roduced - urban means the cumulative tailpipe CO
emissions produced, Min grams per mile, during the cold start chamuganing urban test.

MC_SEYC +Yh D{(Rcdcu B Dc):|

DC
where:
Reacw = Urban Charge Depleting Cycle Range, in miles
De = The measured driving distance from the cold §1&DS, in miles
Y = Grams per mile C&emissions as calculated from the cold start UDDS
Yn = Grams per mile C&emissions as calculated from the hot start UDDS

11.3 Charge Sustaining G®roduced - highway means the grams per mile palpi
CO, emissions produced, M during the cold start charge sustaining highvesy. t

_ | Reae
M= oy,
where:
Reach = Highway Charge Depleting Cycle Range, in miles
Dn = The measured driving distance from the hot $i&EDS, in miles
Yh = Grams per mile emissions as calculated fronhtiestart HFEDS

11.4 Urban Equivalent All-Electric Range (EABRhall be calculated as follows:

Mcs_Mcd

iRLli ( j u Rcdcu

cs
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where:
M¢sand Mg are the sum of the grams per mile of tailpipe; @@issions accumulated
over the urban charge depleting cycle rangg.,&ni).

11.5 Highway Equivalent All-Electric Range (EARRhall be calculated as follows:

S_Mcd

%{MCM :|DRcdch

Ccs

where:
M¢sand My are the grams per mile of G@®missions accumulated over the
highway charge depleting cycle ranggsJR(mi).

Mg =X
Yi = The sum of the COyrams per mile in the charge depleting mode from

each test cycle (UDDS or HFEDS)
i = Number HFEDS tests in charge depleting openatio

Mg = [hj v,
D,

Yn, and B are the C@Qgrams per mile and distance traveled, respectiiten
the final charge sustaining (hot) test HFEDS (eithe third or the second HFEDS, per
section F.6.2.2.3).

11.6 Electric Range Fraction (%).

The Electric Range Fraction means fraction of ttel tmiles driven electrically
(with the engine off) for blended operation hybeldctric vehicles.

The Urban Electric Range Fraction (EJRIS calculated as follows:

EAER

535(%9:( jmno

dau

The Highway Electric Range Fraction (ERFIs calculated as follows:

EAER

gg@(%)z[ ]mno

dah
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11.7 Equivalent All-Electric Range Energy Consurmipti

The Urban Equivalent All-Electric Range Energy Qangtion (EAEREG) shall
be calculated as follows:

EAEREG, (wh/mi) = — <
EAER

where:
E.«q = Total DC or AC electrical energy used to fulhacge the vehicle battery
from an external power source after the chargestiepl test has been completed

The Highway Equivalent All-Electric Range EnergynSamption (EAEREQ)
shall be calculated as follows:

EAEREG, (wh/mi) = — =
EAER

where:
E.«q = Total DC or AC electrical energy used to fulhacge the vehicle battery
from an external power source after the chargeetieol test has been completed

11.8 The Urban Charge Depleting Cycle Rangg.,,Rsee section H for an illustration
of Reqcy) Shall be defined as the distance traveled otJthan Charge Depleting Procedure up to
the UDDS prior to where the state-of-charge is ahtbve lower bound state-of-charge tolerance
for one test cycle given by:

{ NHVfueI |:rnfuel ]
(Amp-htinadmin = (AMP-hkita) — 0.01 *| ————
systemDKl
Where:
(Amp-hfina)min -~ = Minimum allowed Amp-hr stored in battery at thedeof the test
(Amp-hripitial) = Battery Amp-hr stored at the beginning of testt
NHV el = Net heating value of consumable fuel, in Jdutps
Miyel = Total mass of fuel consumed during test, in kg
Ky = Conversion factor, 3600 seconds/hour

Vsystem = Average charge sustaining battery DC bus vel{agen circuit)
during charge sustaining operation. This valudl figasubmitted
for testing purposes, and it shall be subject tfiomation by the
Air Resources Board.
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11.9 The Charge Depleting Actual Ranggs,Fshall be defined as the range at which
the state-of-charge is first equal to the aversage-f-charge of the one or two UDDSs used to
end the Urban Charge Depleting Test. This rangst imel accurate to the nearest 0.1 miles. For
an illustration of Ry, See section H.

11.10 The Charge Depleting to Charge Sustainin@gBange shall be defined as the
distance driven in miles from the start of the Url@harge Depleting Test through the UDDS
preceding the one or two UDDSs used to end theru@yarge Depleting Test.

11.11 The Highway Charge Depleting Cycle Rangel sigatlefined as the sum of the
distance traveled on the Highway Charge Depletiest Tp to the HFEDS prior to where the
state-of-charge is above the lower bound statdiafge tolerance for one test cycle given by:

NHV; , Om
(AmD-hrM)m_m = (AmD-hIM) —0.01 *(—fum fm']

VsystemDKl
Where:
(Amp-hfina)min___ = Minimum allowed Amp-hr stored in battery at #&d of the test
(Amp-htiitial) = Battery Amp-hr stored at the beginning of thstt
NHV fel = Net heating value of consumable fuel, in Joulgs/
Miyel = Total mass of fuel consumed during test, in kg
K1 = __Conversion factor, 3600 seconds/hour
Vsystem = Average charge sustaining battery DC bus volftagen circuit)

during charge sustaining operation. This valudl &flsasubmitted
for testing purposes, and it shall be subject tdiomation by the
Air Resources Board.

11.12 The Charge Depleting to Charge Sustainindnéy Range shall be defined as
the distance driven in miles from the start of khghway Charge Depleting Test through the
HFEDS preceding the final HFEDS.
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G. Off-Vehicle Charge Capable Hybrid Electric Vehide Emission Test
Seguence.

[This page left intentionally blank for formattipurposes.]
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Proposed Off-Vehicle Charge Capable HEV Exhaust

Emissions Test Sequence

Start

v

Fuel & Drain

v

Cold Soak 6 hr

v

Vehicle Preconditioning
For (1) CS UDDS minimum

v
Fuel & Drain

v

12-36 Hour Cold Soak/Charge, Canister
Preconditioning

A 4

Urban Charge
Depleting Range Test
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A 4

Cold Soak 12-36 hrs

v

Urban Charge Sustaining Emission Test

v

Fuel & Drain

v

12 -36 Hour Cold Soak/Charge —

v

HWY

Charge Depleting Range Test

v

Is CS Ecq Equivalent* to Urban
CD Range Test, or completed
Y 2" Highway CD Range Test? N

A 4

Cold Soak 12-36 hrs

A 4

HWY Cold Start CS
Emission Test

v

* Equivalent to within £1% of
AC energy used to charge
battery to full state of charge

US-06 CS Emission Test

SC-03 CS Emission Test
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H. Examples of Off-Vehicle Charge Capable Hybrid Ebctric Vehicle
Terminology.

[This page left intentionally blank for formattipurposes.]
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Example of an Off-Vehicle Charge Capable HEV with
AER and Blended Operation
Undergoing the Urban Charge Depleting Range Test

Charge Depleting

<«—  Cycle Range, —» <«—— End of Test
Rege = 22.5 mi
_ +1% Fuel Energy Used
« Charge Depleting __)| «— Charge __ for Upper Boundary (Cycles 4-5)
Actual Range, Sustaining

Reda = 18 mi Operation Avg SOC for CS Operation

SOC Engine (Cycles 4-5)
Start
| \ 4
kﬁ"‘x—";ﬁi——*‘——;—— -
UDDS 1 52| ubps3| ubbsal  uUDDs b T !
_ -1% Fuel
—»AER = 10 mije— Energy Used for
Lower Boundary (Cycles «5)
—» EAER =13.7mi [<—

Figure 1
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SOC

SOC

<+— Charge Depleting to Charge—»
Sustaining Range

—

Cycle 1| Cycle 2

Cycle 3| Cycle 4

Charge Depleting —fe— Charge __,
Cycle Range

Sustaining
Operation

l—

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

End of Test

+1% Fuel Energy Used for
Upper Boundary.(Cycles 5-6)

-1% Fuel Energy Used
for Lower Boundary
(Cycles 5-6)

\ 4 ¢

Cycle b

Cycle 6

with Transitional Range

< Charge Depleting to Charge | g[l]gtrgi?\in
Sustaining Range 1ng
Transitional Operation
D Charge Depleting. —Ranae  |&—
Cycle Range +1% Fuel Energy Used
for Upper Boundary
(Cycle 6-7)

T

Example of Urban End of Test Conditions for Off-Vehicle Charge Capable HEV

<«— End of Test

»+1% Fuel Energy Used for
Rcqc Determination (Cycle 5)

-1% Fuel Energy Used
Lower Boundary Used
for Rcqc Determination
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PR (Cycle 5)
+
Cycle 1f Cycle 2 Cycle 3| Cycle 4 Cycle % Cycle 6 Cyclel 7 -1% Fuel Energy
Used for Lower
Fig ure 2 Boundary (Cycle 6-7)



